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| 7 i ESTIMATING MANPOWER REQUIREMENTS
- Preface ' ‘ ~
g | £ .
. . c. . . ~ . ' "

Al ' ¢ . )
This rfeport oniesfimating manpower requirements was prep®red by the
Bureau of Health Maypower's Manpower Analysis Branch as one of several
background papers prepared for the-Graduate Medical Education Advisory
Committee (GMENAC). The report is intended as a history ‘and summary
of the state-of-the-art in manpower require S _estimatjon-and

" forecasting. 'It.describes the ‘various ways' in Which -manpower ,
requirements have beqn estimated in recent years and discusses, the

R variety of concepts, methods, definizioné, and approaches that have
) been or can be used.. It indicates some of the problems dnd . .

limitations of current methods of estimatinge&equirements and preseénts

some existing requirgments estimates for medical specialties. It also
.. describes some. of the needed improvements in data and methgdology and
/ offers some options .for developmeht of more adéquate.- requirements

-estimates; oa .o : ‘ *

-

' . LT ) - . v

Because the GMENAC is‘'dealing with ways of adjusting residency -
v positions to meet the requirements for medical specialties in the
coming. years, the paper emphasizes projections of these requiréments
more than it does estimation of currént.requirements. However, ‘both
- aspects are dealt'with in the report, reflecting tke fact that future °’
. reqguirements must be based on‘dn understanding of ‘and and ‘insight into
" current ones. . : ' . \ Lo ,
A B R T ' .
ige report-yas prepared in the Bureau ,of Health uaanSEEVS_Manpower
bl alysis Branch, Howard V. Stambler, Chief. Staff meémbers oF MAB who'
" contiributed to6 ‘the preparation of ‘the report were Roger !B. Cole,
" Mapion Alteaderfer, Staart Bernstein, Ruth Crocker, James Morrow, -

—

- JapesCultice, and Nancy Walczak. . S '
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:>\‘ - I. Hlstory of ﬂealth uanpouer Requlr%nent Estlmatlon .

over the years,

there have,been many attempts ma

{to estlmate

phys1¢1an requlremehts, by Federal commlsslons a d‘task forces,
ngernment agencies, préfessdional ass élatlpns, fe earchersﬂ and’

1)
)

other organlzatlons and ifndividuals. These efforts| have—dif fered
widely in purpose, comprehenslyepess, approach,' ucc ptablllty,

usefulness. .The metthodoldgy and sophlsticatron involved ‘have T
from use of simple ratios of all physlolans to d ta

and:
ang

e
U.S.r popu}atL;E

to elaborate computer models that attempt to re rod ce tlhe entlg
<) health cate syftem or the way in Uhlch physlcla s dnd patients act. and -
;nteract. They have been based an expert opinipns or- rofesslonal

on, combinations of these and oth methods.

current requirements,

while other

"have looked ma

S¢ me Qq;a e examned
n

ears into .the  ° ...

future.

Most studies have dealt dﬁly w1th tofal i

others have made‘estimates- of req ixeme

ers of

phys;d1ans. ‘ s for ' physrcrans
only in particular- settings, such as in publlq'health, hospltals, ‘
reséarch, or the Armed Forces. Although most 'studies havetbéen .
corcérned solely with regquirements for physaclans, a ew have 1néluded
'requirements for® other \health proﬁessioﬂs 4s uell. very
tecently,” however, few studles have attempted to est1m te regulrements’

the same.’ study.

systematically.a addtessed regulr

0
-

for individual physician specxa&;xes, and. eveh fever have’

ents for di ferent s c1alt1es ulthln
P

/

)One ‘of the earllest phys1c1an requlrement studles is repbrted in the~-
classi@ Lege- -Jones monograph of -1933 (1), whrdh estim3te ;Hk number of
thSlClanS requited to.prévent, diagnose, apd treataispecifit*dise

~ahd, health conditjons, .This gype of appfoach; .based on- rofession
opinion of the. general practatloners ang spec1allsts'nee ed for gdod .

. redical care, aﬂd on. estlmates of the 1nc1dence and preyalence ‘of 2
‘conditiqns requiring care, has never been completely repllcated. “The -
1972, stydy by Schonfeld et aly (2), adapted this thethod ‘in estlmatlng
-the number ot .internists and pedlatr1c1a S needed to provide pnlmary‘.
care. A weakness of ‘this’ study is its failure to considen the primary
“care furnished by genera}] and famrly*practrtloners and'by t her!

specrallsts. ' ..«_ o P . ., e
L !

N -

. JA dlfterent approach was’ used in, the 1949 Study by ‘Mountin

»

t AL, (3)

- of tae “PeS. Piblic Healtl® Serv1ce.

This.study - ‘uded. as a moflel the

19uc physlolan/populatlon ratlos for general practltloners nd- 14
: spec1allsts in"top areas;among ‘the 126 medical servige, areas of the
~ United States to estlmate 1960 requlrements;forrphys101ans. .
4 ‘. vt - 1 . \
A 1967 report by the Bureau of Health Manpower (ﬂ) used the~ verage,

ratlos of 16,. speclallsts to population’ served in six prepaid;\group .
practxces to - es€1mate the phys1c1an requlrements for personall héalth
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care.. This regulrement- together with the regulrements for 1nﬁerns‘ X ;
and residents, teaching, research admlnlstratlon, and publlc health,

4
ylelded the widely guoted shortage of 20,000 ‘total phy51c1ans.~ . .
. }.. :, N
In cne of the most useful recent studies, -Mason Ln 1972 (S) -used data s
from selected prepaid.group®practiges to estimate<the average number
of persdns per physician.for - 20  specialties, but did not estimate the
nunkter -of - icians needed for provision of services’ other’ than % . _*
personai‘health carq. 'Thg usefulness of these estimates 'is-’ Looe ~
constralned, hovever, by the Sselectivity in'.the pupulatlon With iz <
,menbershlp in prepald group practices and by,sxgnlflcant differencéds ,
betuween the plans in covered services, etc¢. In 1973, Paxton &) - -
prov1dea,est1maﬁes of the number of 22‘spécialties needed in 1972 and"
1980 on the basis of “1dea1" populatlon per M.D. Tatios as estlmated R
by specialty leaders. \ . L
1 ‘ P : .

—

In addlt}gh to the studles.mentloned .above, ,a number of repor s have
provided estlmates of pny51c1an requlrements from widél dlfferent
points of viewy - Me medical and social aspeéts-of physician
requirements are empnaSLzed by the Magnuson report (7), the Bane .
report (8), the National Advisory Commission on Health Manpewer (9),

and the carnegie Cormission on Higher Educatigon (J0). The economlc

.aspects of physician requirements are emphasized by Peldstein(11),

Fe1674§2), Ginzberg (131;/and the U.S. Department ‘of Labor (Mu) .
During’the 1970's, the fofus ogvphy51c1an requlrements studies shﬂ*ted .
to- phy51CLan specialties, and a number- such studies were

undertaken, usually by or for spec1af£y dssociations, and frequently
With FPederal government support.‘® Although many of these stodies were.

k\more sophrstacated than the earbier ones, they v%tled -from studies in

. ,earlier studies--

unlch definitions and methodology were rigorously establlshed, to
those that 5imply documented or Summarized the oplnlons of a selegted
grcup of experts. -Nevertheless, most expressed' the same theme as
that an expan51on 1n phy51c1an numbers ,was needed.

. Y &
Protaply the most’ deta@led and comprehen51ve study of ‘an 1n®1v1dual ’

ﬂ specialty so far deVelgped Has. been S0SSUS~--the Study on Surgical

\SerV1ces for ‘the. Uqlted 'States (15) Data were obtained from two

\major studies, the first a; questlonnalre and. a log dlary study ef a

4

‘one-in-eight random sampie of all physicians 'in thev United States .Wwho
periornedﬁoperatlons. In ‘the second study, data were obtained on.all o,
\ln-hospltal operations done by all phy51c1ans 1n.four‘se1ected UeSe o . .
regions. Based on,findings from these ‘two studies, and others as .
yell, the  SOSSUS Manpower Sub-committee recommended effecgyng a

rediction in the number of physicians dosing. operatipns. b?‘neduc1ng qhe
.numter of surgical re51dents. L o~

s 1 < 1 °

The guestlienalre and log-dlary approach was also used to deVelop a
profile of" he cardlologlst (18) » whereas sSurvéys to- determlne o
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practloe characterxst;cs of thorac1c\surgeons (17) and orthopedlsts-
" (18) used questlonnalrest - IThe latter survey also used observers to
-record how physicians allocatéd their professipnal time -and defined a
serious shortage of grthopedists. The. validity of the definition is
oper. to serious question, however, 51:Fe even phys;c1ans in the same
"+  specialty.differ significantly in their responses to patient problems.
By comblnlng the number of funded 1nst1tut10nal vacahcies ‘for
physic¢ians-in pulmonadry disease patient care, teachlng* and research ’
with the Mideal" numbers needed for 100,000 .population, the. Manpower® . M
. Survey Committee of the American rhorac1c»Soc1ety and the American v ‘
College of’Chést Physicians estimated increases n seded in the number '
of pulmonary disease physicians (19). A similar approach was used to !
estimate needs.for pathologisgs (20).

Flndlngs from a survey "0f :10 prepaid group health plans vere adjusted
to compensate’ for the prepaid group framevork and used-to develop an
estimate of dermatologlsts per *100, Q00 populatlon and of the number of
addltlonal dermatologlsts o eded (210,

v Uslng avallable data and evalunating the factors belleved to affect the

- demand,for services, the Anferican Cquncil on Radi logy's Task Force on
uanpouer and Facilities developed specialty and sub-specialty ‘
estimates of manpower needs to 1980 (22)w. The Ta: k Force also .-
examlned the geographic imbaldance but 1dent1f1ed no significant
‘natlon%& shortage or surplus. )

»

Data on office VlSltS feported in a survey of pract1c1ng ) ‘
otolaryngologists 'and in surveys conducted by the National Center for ‘
Health Statistics (NCHS) were combined with detailed estimates of peg -
‘capita utlllzatlon to develop manpower projections for
.otolaryngologlsts ‘to 1985 (23). ' The approach taken also 1ncorporated
*estimates ofépopulatlon growth, utlllzatlon,patterns, and other -
factors: An unusually complete .and detzited description of how the ‘
estimates of suppIy and requirements were developed is presented in' |
I

the Wrt . -

In genekal, the data cqntalned in the recent reports on 1nd171dual

.© specialties described above are accurate and comprehensive. Such- '

.~ deficiencies as ‘may exist in the’'development of requirements estimates 1

from the data arise primarily from the failure to Tecoghize or to .

‘acknouledge the overlap between specialists (and non- spec1allsts) in ’
" "broad areas of patient care, and to provide an emplrlcal basis’ for -
. selection of the "ideal". requlrements der1ved., , -

.
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II. Dimensions of Reguirements Estimation .~ .- -
. . v ‘ .
: 7 -t P

. . s

defined by the potential objectlves of € specific process, the time
frame for the .estimates being made,'tz haracteristics. of the
delivery system to which the estimat are applicable, and the

. / : ’
The processes’'of health manpower regui:yzents estimat'ion are ‘geneérally

.f_constralnts imposed by the conceptgxand definitions being used. 1In

“this section,. each of 'these elem

ts of the estimation process is oLt

discussed in some detall:/ .
Potential objectives of Estimation Process -
-~ > X ‘ »

A major goal’ Qf requirements esxlmatlon 1s fo determine whether health

manpower resources, current or fluture, are or ¥ill be adequate to meet

the requirements for delivery of health seryices. The concept of

“Reguxrements" used. here refers to the manpower jnecessary to provide

the desired health ser'vices to the population, however defined. - The .

size and composition of the Trequiremefits estimate for health manpower

ds sensitive or specific not only to the particular populatlon, but

“alsc to the. lével, intensity, and gquality of health services and to

the organlzatlon of the health delivery system assumed. In view of -

‘

"

- .
. . . . -

‘-the derived nature of manpower rejuiremernits, anything that affects the

hevel, composition, anq guality of the serviges to be‘provided must be ?

taken into aCcount, since it will also affect manporer requlrements.

. .y \
The beglnnlng stage in the analysis of health manpower requlrgments of
any kind is-the determination of the‘baSLS for the service ’
requirement, which is, thé ultimate objective belng sought. No $ingle
method-of measuring reqq1rements for health services, and consequently
requirements for health. manpover, has proven entirely satisfactory.or

. universally appllcable, and many "different measures can be used. “Each .

-~

“Some u ilization level.' Each can serve .a useful

analysis must weigh the alternatives and,  Select the methodology or mix
of methodologies appropriate to 'the purpose of the analy51s and -to the
data, and ‘must evaluatg and analyze the 1ssues and resul'ts from thlS
pef=pect1ve. . . . . .
One way to'measure health serv1ces requlrements is”in terms of medlcal
need, as.evidenged by professional judgments, .health status,

morbidity, and disability rates. Anothexyis to estimate economic

dem%nd which reflects.the wlllzngness and ability o£ consumers to pay

for health secvices, . uhether or not medlcally " eeded." A third way

mlght be to define raquirements’ standatds in ter of ma intenance oﬁﬁ’
urpose, dependlng on RN

e &

the objective ~being sought by the estimhtg;.
+ AA: . °

The concept of "need" is usually understood to refer to some level of 5

health service thﬁt'"ought" to beeconsumed in order to attain and - ’
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maintain a desired health-status ‘(biological), détermined,acco:ding ta

some professional, standaﬁd and existing medical knowlédje. The health

manpower needed to provide these services is the end’ product of the

level or status so determined: $Since biological need for services and
. manpowér is determined ylthout rega:d .to price and economic demand,

( its.use in analys1s tends to ignore gaps in. health services and
tacilities attrlbutAble to lack of flnanC1al~resources, acceSslbllltx‘}
interest, - or knowiedge on ‘the" pact of the populatlon in obtaining
needed care. If manpower resourgces arefnot the constralnt that causes

. utilization Lo pe less than what is medically needed} ‘ such .
:equlrements estimates descrlbe an ideal situation that may not be *
. .attainable in the. real_ world.of impediments.and constralnts.- ‘

~

- o 7

°Requirements estimates that take into accoint theluse'of money to-
* . purchase  the goods" amd services to satisfy health needs--called.

" /ﬁeffective demand"--result 1n very different ‘answers. °‘It-is only
money &nd the u;lllngness ‘to wse it for these purposes that make
demand effegtive. "Demand" fs-an economic Concept that refers to the

quartities or goods and setvices that consumers are willing angd, able
to buy at various prl&%s. A’ fundamental characteristic. of demand is
the¢ invérse relatlonshlp betwveen price and quantlty.,As price- :
inereases, gquantity- demanded dec:eases, and v1ce versa. In the )
current anstance, demanhd for health manpower is derived from the
demand for healta care services and from cpnsumer ability and
wllilngness to pay for these gervicese. Although consumers may want to
purchase certain services, which may be termed potential demand, they ,,
may not”have the financial resources to do so. The willingness to- *
consume goods or,servieces does not by .itself generate, demand; only )
those who are willlng g_d financially able to purchase are chsxdered
demanders. Regulremen s generated through use‘of a' "demand" concept.
c¢early ditrer from those that. woud.id be generated by a "need" concept.
- . 4 B - ° /
Determlnatlon of "poteqtial aemand" oan bé Stlll ‘another’ concept- or f
objective of requ1rez§§ts estlmatlon. Potenttial’ demand ‘may be said to
exist when constraints':on thé: supply ofNhealth servi'ces prevent L
' consumers trom purthaslng services they would otherwise use. 1In, --
. this case, effective, demang# is not evident in the market place, but .
. . . only pecause suppllers .aré unaple-or unfilling to, provxdegthe services
demanded. - Potentjal demahd’ for .health rviges becomes fective only
wheén the hea;th care aelgﬁéry system is n§t_under_ stress. Hhen demand
pressures become excessive, mechanlsms acting to Teduce demand ana
! thus res€ore equilypbriim ‘between Jdemand and supply may emergedpsuch as
' lhcreased money-costs to the consumer,  added 1nconven1ence in .
obtaihing care {non-money costs sych as Lohge: waltlng times to
app01ntment and in the - physician's office)? changes in case mix,
‘lowered follow- up,v1s1t rates,.and others. Theseimechanisms will |
continue tqQ operate until the derand for service equals: the supply of ,

KS

1 services and will, in s1gn1fléant measure, determfne what kinds of .
< serv;ces abe‘dellvered and the_segment of the populatlon that will
- P b \. /
——— . 5-‘\ -‘ .
: s ' ’ - .
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receive the care. , e . -
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Still other characteristies’ of the hedlth care livery system have

been and can be used in the-estifatiom of healt npower

reqguirements. The process and content of requirements estimationsvary

with the objectives tor which the reguireménts are defined, .One*

reguent objective of the estimation process.is the determ}nqtion of

mangpower- required to maintain current lewels of utilization. ’

Utilization of health serV1ces~i§Jsometimes used '‘as a Eroxy for .
effective demand, ajthough the t&o differ according to the amoynt of

unfillea demand ‘whid¢h 2s mot directly measurable. This "quasi : o

effective" demgnd ¥or services may be identified from utiliza
records, ynder tne assumption that-use of sgrvices indicates.
of consumer ‘demand, intluding the perceived med#cal. heed and .
4illingness and ability of the consumef td pay for these| sefvices. .In
this agproach, estimatied health madpoué&xrequirements are* derived frorm
the estimate of utilization of (i.e., demand for) services. eThe
utilization o} services dirnturn 1s based’ upon the pattern oZ.secrvice
*utilization of éach grou§ of the population and the number and
characteristics (e.gs-, aye, S€Xx, income) of the persdng in that growp.
Specification of healith manpower reguirements to meet a.population'’s
medical needs, on the other hand, 1mplies that health care 3hould not
bé_gade‘avdiiab;e‘ongy to those who seek it or can'a\{ford 1it. He& 1lth -
'é?;e’is thus c9q$1@ered a right rather than a privile :

g

ionm .
he level

Time Frame of Health mahpowen'Req&irementé.zg}Qmates

én'ihpq%taﬁtunlmeﬁgion.that,must.ne clearly récogni?h@ and agreed ‘upon
n the development oﬁ,nealt& manpower requirementS‘eatimétes is the '
! n oY . ; : - .

time forame for waich the estimates are being'made. ILn simple terms,

there are three ‘general time C tegohies for which regquirements

- estimates can be made¢ uHich;(w%en,éelected may result-in guite
"different esylmates:} current, short:tepm, and long-term. There are.

important distinctions amony these three time frames in that they may

X %g‘a major “1mpact on the requirements ‘estimatdion. - The time frame' !

. covered by the estimate or projection often"determines mot only the .

tyre and characterrstics of the regquirements- methodology that should

- 1

-5,

-

v -~ be used, but‘aiso,affects the end resujt, the leve® of the requirement ’

kY

T -—

estirate itself. .
To.make estifates im a currént time frame is simply to determine
" whether and where, diseguilipriums gxist 1in the presept system. This
shows ,where there may bve §upply,snor£qges or excesses, ouyt-since the’
time-rrame 1S tne preseant;, there-can be no meaningful correction or
adjustment of the situation at.that{ time. The .usefulness of this
time-frame 1s mainly to distinguish values for a base 'yeat, generally
~as a startiny point for developmgnt of more meapingf(l‘short-term and o
long-term rorecasts.’ Although development of such current estimates
ié not sample or easy by any means, 1t nonetheless often reguires o
. .. v ' ot 5‘ : ] . - .
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ISP assumptions, etc., than do projections‘of‘reguigege

nts.

- .
When forecasting the.near
a number of factors need:

future--the short-termr<possible changes in
to be considered--population, ‘incofe,

morbidity, mortality, etc. However, 'most aspects of the health care
-system must be.assumed to be constant, since the time span .forMthe - .
qﬁtimator‘ig generally *too short for any major changes:tqQ be 4 )

, implémented or to take place. . In thg short-tun, even the demand
3 ' function tends to essentially rerain fiked, Medring :tastes and
preferences will not have time to change drastieallys Also, it may be-
necessary to assume thpre can be few major-’changes in population N
ch¥facteristics in terds of distribution By age, sex,” income, and ty pe - "
of employment. . Thas is‘especially‘;mportant, in'the health care -
system, because it relates not only 'to the inc

_ idence of diseasé Mut' = |,
alsc to the patterns of seeking care. : e : ‘
< - - .

~ t

-

Just.- as the demand function is reiatively

fixed in

the short-térm, so L

-18 the prdduction“function, l.e., %ge productivity of providers can
change little and techrology and sprofessional knowiedge can not
improve substantially in this time frame. In the short-tern, - .
construction of hew facilities can not be considered, and, 'since the
education of health professionals is &a le gthy process, ‘she maﬁgower
supply must be considered as relatively igelastic. What,can change,
" of course, is the price of health servicesy with nonprice rationing,
such as fﬂeuing time for an-appointment and wait time in the doctor's e
: /office, changing to meet Lequirementg. -"Generally, short- term - g
Tfequirements gzglyseg are usebful largely in 1ndicating a framework for
reallocating isting resources, and can not properly assume major - 2T
chapnges in the hdalth care system that would make it more efficient, \ °
or wore egquitable. v ' * ‘ - , L

vy

:

In development of long-term Cequirements estimates, say to the year
1990 ‘or 2000, most of the parameters that have to be held constant in :
short-term estimation may be allowed to change 'in long-term .
estimation. Assumptions may be introduced relative to the incidence :
of disease (esg., from a medical breakthroug ) or the proclivity to )
seek care, (e.g., through a consumer” educatign program) . Prpddctivigy
may also be assumed to change through improv'ed technology and.geditag .. :
- knowledge. 1In long-term foreca%éing,-tﬁe objective may be . to'estimdte. '
requirements under the most efficient and equitable arrangement of : -
resources, taking account not only of existing resources and ‘the .-
PoRgdbility of creating additional ones, but also ot the possibility .
" of adjusting réduirements or changing the system (which is discussed *
below). The effect thus is very different from the short-term; the ‘
emphasis here would be on planpidg for future resource needs, rnot just
\ ’ »

[~

reallocating :current ones.

Ne—
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An example may .clarify this ppint:' The current system--cdmposed of

>

* Although HMO's take’many forms, tae have certain common ‘ _
ey !

ST S L

v,

¢

- » . . ¢ &

pélivery Systefm CHaracte)istics . — ' \ ’
i . '. ‘Y " - ) N .A .

In determiningdtgguirementqf;assuﬁptions must implicitly or explicitly

be wade as to what - the characteristics of the health care system will

‘ o
3

»be, in the projection year. Estimates of requirements would be very

diffepent depending on the degree of changes thdt it is assumed - vill -

ocsur in the present system : " e

0
A

facilities), pecsonnel, and their relationships to.pat%ents in, the
organization, administration and financing of health care '° :
o f‘f‘]ﬁ

’services--has been predominantly one of independent, ife-based .
physigians operating on a.feerfor-séxéice%basis%'ﬁcphSumgr*and e T

provider emphasis is heavily on.the use of relatively expensive - -

inpatiént care 'since public. and private -hedlth insurance have tendeé
to finance ghis type of usage most fully. Hdwever, the expansionﬂof
demand sand -costs since 1965, and the prospects fof further extension

~of he%l h insurance have stimulated changes in the present system in‘

the search for cost containment measures,.and may stimulate even’ More
chapges in.the future. Co. - : ‘ - ’

\ . ) . . - ' [
PSRO's and utilization review committees, qﬁg?g Wwith local and State
health planning agencies, also may bring abo®t major.changes in the
system, although-it is conteivable that thgse developments could bring
about a more efficient health care system without drastically altering
its presenf characteristics.. There is little agreement, however, as .
to ‘whether the§gﬂdevelopments will really.become.fully effective;-
therefore it 'is difficult to determine how great an impact on-
neégirements they:could ever have. . -

[

v

One important development has been the recent growth of Health
Maintenance organizations *(H40's) and group practices. Although HMO's
.have existed for .over half a century,’ prior tJ\l970 they were not '
nurerous enough to be seriously considered as a possible alternative:
to the present health delivery system. However, by the‘end of 1974
the, number of HMC's had grown to 183, from thirty-three in 1971. .

characteristics: they are organized systdms that provide a = ’

comprehensive,range of héalth maintenance %nd treatmeat services to -a---

voluntarily enrolled population in exchange for a fixed and prepaid
periodic paymerit. -Telivery of physicians' services on a
fee-for-service tasis through the offices of individual physicians
differs Min important ways from delivery of services through outpatient
departments of hospitail;
differences influence not only the demand fot services of various
-kinds but.the number and occupational mix of” the personnel providing
them. Shitfts in the_utillzation of services betweén inpatient and
outpatient care or between treatment and prevention of illness,

produte corresponding shifts in demand.for health service personnel.

s or clinidés Of prepaid groups or HMO's.. These ..

ke
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For example, one study .of the impact of an increase in the number.of °*
HMO's on future manpower requirements found that fewer physicians and
nurses but more eye care workers, dentists, health admirristrators and
some allied health'workers would,be needed. 24/ _Consequently "

long-range requirements projections need to consider impending or '
possible changes in the characteristics of the delivery syégem ;E the

estimates are to be meaningful. g

7/

A fnrgper factor in ‘developing physician requikements estimates that
should.be explicitly allowed for'is the degree to which the supply. of
non-phySician manpower is assumed, to be available and utilized. There
has been a steady growth'in the number, type, and use of "support _
»# pefsonnel to assist doctprs, thereby reducing physician requirements.
- Many of these professioas-require shorter t{;ining periods than
medicine or nursing and therefore.it is; easier to expand thejir . :
supply and less costly to utilize them, etc.  'These ancillary personne \
could play a very impoztant role in the -future U.S. health care
system, since studies.have shown that they can increase productivity
substantially: “In practi®e, the advantages of theif use is not
generally understood or accepted. At either rate, requirements
estimates for physicians peed to recognize and state whatever
assumption 1s made about the utilization of such new health workers.
"Clearly, an increase in ‘the use of people in these occupations could
- “alter the level of physician requiremerts substantially.. - —

[ 4

B

As indicated earlier, reguirements estimatign can involie . > .
consideration of needs, demands, and other. concepts. .Even when these
concepts are clearly described or recognized, definitional problems .
remain. The health needs approach to requirements focuses on the.
health status of the population in order to estimate manpower
requirements on the basis,f the care needed to attain or maintain,
.good hgalth. But a number of technical difficulties.are associated
Mith t™ health needs method, largely, in defining and guantifying :
health needs, the proper modes of care and type of ‘treatment for each 4
health need, the time needed for the treatment, and the amount of .
service that individual physicians can be expected to’' provide. ’
Physicians disagree about definitions and measurement standards;.the ,
population's health status changes over time; medical technology-and <
practices change; assignments of responsibility -and functions of '
heaith occupations chdnge. -In addition, the necessary statistical .
information.is oftep out-ef-date, incomplete, or inapplicable. The

Conceptuyal and Definftional\Coﬁstraiﬁts

.
rue!

R - ——’——q-—-———--;-— ., I '/ ' - .. -
24/ U.S. DHEW, NIH, "HMO's...Their Potential Impact on Health -,
Mappower Waid,” John BR. - GEOMET Report No. HF239, Washington, “D.C. b
Government Prnting Office, 1973.' N - v - ¥ .
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ngeds method bas its most serious limitation, hovever, in its failure
Yo consider a patient's iillinéness,oﬁ(inability to seek care.- This
nethod essentially assumes that there are no financial’ or social
onstraints to’ seeking care, and that all medical care as noted by .
pliiysicians will be sought by patients. '

Andther *definitional constraint in estimating requirements\ for medical
specialists is the problem of overlap among specjalists in the

. sexrvices they provide. rFor example, although requirements \for primary’

. cdre -physicians are generally estimated on the basis of the\sServices
provided by denmeral.practitiomers, family practitioners, intiernists,
pediatricians, and qbstetricians/gynecologists, many such estimates

-.-exclude the 'servicés 'provided by O0B/GYIN'S, while others éxclude ‘some °

. . .or-allvof the services provided.by pediatricians. In addition, other

, Specialists provide varying amounts of primary care, -and a ‘
considerable -amount of surgery is performed by g€éneral practitioners

J

. . (M.D.'s) and osteopathic physicians. 25/ Examination of’tge AMA data .

’

.base--the most widely used source of.information on ‘physicians--shovs
clearly that whereas physicians who designate their primary spegialty
{in terms 'of hougrs-of patient carej do provide full or part-timé: _
"services in that specialty, they -also provide services that are, by
their own estimation clearly vithin the traditional -province .
another specialty. Thus, vwhether in terms of patient conditlions,
medical treatment, or procedures, there is“considerable definitional
overlap among specialist$, an overlap which Cagh not be adjusted
without anging the way physicians view and Qﬁport their activitigs.
Problems such as these impact keavily on the accuracy:ef counts of
physicians and on the measurement of the services physiciansy provide.
It'is unrealistic to accept uncritically any cialty requirements
that are based on the assumption that‘physicfigﬁwgeported in a %,
particular specialty treat only patients or condfgions a‘ppropriate to
that specialty and that po physicians outside that specialty treat
similar patients or conditions. In essence, this means that
requirements estimates for one type of'ﬁpetgalist can also be met by
another type of specialist. On the other hand, such estimates ‘are far
frox being useless since they reflect the way that tare is.currtently
provided. For example, spécialty,distributionk,b? ed on hours gpent
by a physician in his primary and secondary speciQ\tiesjshow ££2;1e
» difference .from distributions developed on the bagis of a "primdry

- - v [ -

,. 25/ kSurgeryain the United States, A Summary Bepirt of the’ Study of

Surgical Services in the United States. Sponsore

‘ 3 Jointly by the
American College of Surgeons and the American‘Sugﬁical Association, ~
1975. ) ; i . . . e
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specialty" measure. 26/ /7 : e q
3 < N > .
Still anotlier 8efinitional factor which makes it difficult to estimate .
. requirements for specialists .is the gradual movement of physicians )
». ., from one specialty to dnother after their initial residency training k
"> Vor after several years ‘of practice. Not only do :.gener ,Surgeons move
tQ one of the surgical specialties and internists to ggé\gf the . .~ -
- sub-specialties, some physicians provide services in an_e tirelf\&‘ '
‘. different specialty than the one in which they were trained or had
previously worked. Since the derivation of- certain types of .
requirements estimates are heavily dependent on services actually
- being provided curreptly, such’estimates are weakened by, the degree to’
Y5 which”7the current supply of physicians is“mis-classified., Data to '. " -
. antify changes in services provided are. limited. ‘ .
o 1 ’ ~ .

One problem in estimat ing requirements for specialisﬁs is the .
difficulty encountered in ‘the tran§lation of manpowét requifements by
specialty into residency requirements, which is constrained by

‘ ‘conceptual and definitional problems, similar to those associated with

. the estimation of specialty reguirements,; as discussed above. )
JPhysicians may transfer from one specialty or subspecialty to another’
during their residepcy training period, whiclf makes the allocation of.
. residency pesitions in response to requirements for particular medical
-~ specialties a hazardous task. For.eéxample, -a distribution of .
first-year.residency positions does not ‘reflect "the possible shift . /
lkater of physicians fron general-internal medicine to subspecialty: ;
residency programs such as gastroenterology or hematology. Also, a . - ./
* significant number of residents of all types now 'elect one year of
training in primaryscare prior to beginning traiding in the surgical
‘and other non-primdry care specialties, largely as a result of the ‘
‘abolition of the freestanding internship in 1973.°Moreover, §s has
been nated, part of the workload. of specialties such as general . 4/
surgery and ‘dermatology could be classified as primary .care, which'
"would tend to bias downward the real requirements for primary care

s

" physician v _ ..
P X . :

Thus réquirement§ for primary care physicians that are based on the
nurker beidy trained in primary care. specialties, except for family
practice, may differ from requirements for the numbers of physicians . -
‘who jcould bé}expected to provide at least some primary care. It was )
recgntly regorted from 1974 data, . for example, that ‘25 percent of
those Compldting general internal medical training entered the -
3 -3 iy_;\ \,ﬁ : . . T ) . .
26/ Aygecent¥inalysis of hours worked in different specialties by
‘osteopdthic’physicians indicates that there-is ‘relatively little _
differenbt in the-specialty distribution according to whether all .
- A‘D.g.'é"abe counted in their primary specialty or prorated according ‘to
hours. spent in their primary and’secondary specialty.

-
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internal medical subspecialties, dnd about 7 jpercent of pediatric
first year residents were reported as going into the subspecialties of
pediatric allergy or pediatric cardiology.. 21/ .
- - R . . ,‘
\Al}ocating residency positions according to specialty requirements is’
‘made more uncertain by the prospects of graduate medigcal education
prograws undergoihg major change. There is, for example, a desire on
thepart of some specialty boards to' reinstate a broad first-year,
program in preparation for subseguent specialty-specific training. It
has recently been recommended by the Liaison Committee, on Graduate
Medical Education that the number of available first ~yedr GME options -
be, reduced from about 471 to 2, these being a first-year -medical )
experience and a first-year surgical experience. A physician may
therefore receive such diverse tfaining that he will haye much more’
choice about what he does or what his specialty designa@ion,will bet ?
The net effect of these @hanging reguirements for the characteristics
of training proyrams wculd be on the distribution of‘opportunities for
training and specialization and the resources available, and the :
difficulty in making estimates of requirements for residency position%
to ngtch requirements for medical specialists will)be much greatér. ’

)

3 ~
> o

3 A3 * ' - ’ 7
U . - ces ol
III. Theoretical aRd Practical Concepts -for Quantification

. )

>,

Developing reguirements estimates is difficult and complex at best,

. largely because of dath gaps, state-of-the-art problems, and lack OE
congsensus-on what lewel of requirements is called for. Perhaps even,
more of a probler is the lack of .agreement on what unit of measurement
‘should be used 1n calculating requirements. Many differéent concepts *
can be and are used for quantifying requirements. Some of thesge are™
theoretically possible or preferanle, but in a practical sense can not
,be implemented because of data or other problems. Others are too '

others are usable but ha've conceptual probléms which weaken their
acceptability.. Imn all cases, the need is for some measure or proxy of '
services provided (or needed) that can be used, to estimate actual
utilization ot physician services, or ideal, or proper requirements for
services. L - T ‘ RN i

ot

/////aggregate or too-detailed to be properly comprehensive, while still. .

. : v . C, i I
The volume of visits (patients seen) is éne measﬁre that can be e
related directly to the need for manpower. Actual utilization -of
services (visits) and the manpower providing them.can be used as a
proxy for effective demand, medical néed,  or utilization or any type .

.of requirements. Given a specific level of productivity, a measure
. such as average daily patient visits can be used as the service “

.
.
. .
o ————— . Lo~

a~ -

. . : ) :

21/ .Memo tfrom Brian'Biles ‘to Staff Committee on Labog and Public

Welfarey U.S. Senate, on data on residency training.sVJune 4, 1976.
. . N ‘ ‘ ) B ) . .
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-.concept from which minpover reguiréments may be obtained. tomplexity
~ of services provided, difficulty or dil gnosis, or condition for which
‘care is sought are all.addifional refinements of the Visit concept.

ThisS measure, readily identified from ytilization records, can easily ,

be’used as-a measure of requirements if one assumes that the use of
services-indicates the -level .of consumér demand, defined as_perceived
.* ‘medical need and the willingness and ability of the consumer to pay
o fot services.- Of course, the volume of visits should properly be
based- upon, the pattern of setvice utilization of discrete groups in.
the population in orggr'go fully measure health manpower requirements.
SR § | shou}d also bg tied, 'if possible, to specific individuals in ‘the .
population to fully recognize the: population baséed aspect.of
requirements.: . ’ ; : T : N

i

L

4
 Wee——

"As indiCated/ﬁhoaever}-a'more;acburate visit-pased measure of

“utilization of sertices would be one that adjusts such-data on volume
of visits for the relative difficulty of the services providedy the .
length ‘of time feguired to perform the service, or the rewvel of skill'

needed. to perform it.- Clearly, visits to a physician by a patient,

A

'(l . wishing. consultatjion Qn a minor illness, by one seeking a general

checkup, by one€ ‘who is "worried well", or by one needing a surgical
procedure are not equal visits for determining requirements for
services. If feasible, a weighting procedure shoyld be used to give
greater weight to visits where more complex service r more time,’ are
*'meeded 'or higher costs occur. Ahother diffjculty in using visits
volume as the concept for quantification.df manpower requirements is
that tlie number of physician services pérformed‘'inva single visit,: -

" depending on tests run, assistants -utflized,.ppocedures performed, or
physician practice. In such cases, total phy
a better measure for guantification than simpl
‘visits. e ) ' <y
- ' ) L i . .
" Another concept for possible quantification i estimating requirements
is the diagnosis made . or illness uncavered, or, the patient's - ‘
corplaint. National Center for Hedlth Statistics data, such as from'
.. the National Ambulatory-Care Suryey ar Health Examination Survey yield
data on numbers of specific diagnoses made by types of physicians in
"the office setting, as well as on the specific illnesses or other care
-needs that“éxist” améng the general population. National estimates. of
a specific number of health conditions or diagnosed as obtained or ,
derived 'from these and, otheér surveys can be related to a producti’ity,
level for a particular specialty or sub-specialty in order.to obtain
‘estimates of manpower regquirements. One would have to know, of .
course, the actual or ideal physician specialists for these illnesses
or conditions in order to utilize these data in deyeloping . R
requirements estimates. Using this method,” one might then be able to
relate, for example, the number of certain vision-related conditions
in the gener?l population to the actwual or possible productivity of

. -
‘ . . . - ~ I ]

number of office
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even if appfoximately of equal ‘time or complexity, .could differ widely"@fz
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ophthalmologists, in treatinglthe§g conditions, thereby deriving a
. Teguirememts estimate. i - ’

w ¥ ' -
o . < . oW
@ 4 .

- ) -
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An additional concept for péssible meéasurement which is somewhat
difficult to gquantify is appropriateness of catef'lfhis'means_that no
. matter what concept is used, measurement should be made only of that
care which is "appropriatedJ™ r‘For exaple, SOSSUS and other studies
have ‘indicated that ‘a gteaﬁ deal of ‘unnecessary.surgery -may take
‘ place. Clearly; if only "¢ecessarj" surgery were to be performed and
counted, the rejuirements for the surgical manpower ‘would be )
. substantially lower. From another perspective, physicians in 'many
. specialties.may be performing services which might 'be more R
A B appropnratplyegergon@édub§ those “#n_a different speciality, by general'.
' or family practitioners, or even by nen-physicians.” An example gpiight’
be a surgeon performing a general physical exam in an office setting
or an ophthalmologist devoting a substantial proportion of hig time to
petforming refractions. 'A measurement of services that took into
account the reiative’ appropriateness might therefore serve to increase
, requirements for one type of .physician or non:phy§icLan*manpover'and".
.decreasé requirements for‘another-type of -mappower. . NCHS AmdeQtOry,
v Care survey.data clearly show that most physicians.in ambulatory care®
‘ provide consjderable care outside of their specialty. If all care
were delivered ip the "appropriate" manner or by the appfoppiate !
mangpower type, or *f only care€ that was "appropriate" uere'prgvided,.-
. ,. requirements  for manpower would be considerably differentgprom ose . _
-° | measured-using a different ‘oricépt. . On the other-hand, the provision
- of care outside a ﬁhysician'z Specidlty could®well.be serving a ‘useful
role, 'too, by "filling 'in" periods when demand for his specialty is
- low, thus contributing-to a more efficient use of physician's time.

-

’

‘
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It is also possible to 'measure requirem
. of a visit.  variation:in visit costs o

Yo ’ - = ' }
ents on’ the basis of .the cost
r charges for care may reflect

"»differences in the orientation and training of physicians in various -.
' spécialti®s as well as -patient demand fof t ir ‘services and.other
. factors. For exdmple, ‘the.type of 'service rovided and conseguent

r

¢haige rendered by an.interpist in the course of an infitial office
visit mighg differ conhyderaﬁly from.the type of 'service and visit
cost rendered py an. orthopedic surgeon. Furtheérmoire, since the
datego;ieS'of_servicgs'thgh visit encompasses may not be uniforn,
costs- are likely ﬁoﬂrefgec% gépntity'of services-peovided as vell as
_price per service. It~ hduld-/be noted, too, that within a given’

_ospecialty, there might be vide variation in 'Ssuch costs:per visits.

, ‘However, Treguirements could be derived by relating estimates of total

T of patiept care’

-

expenditures -by a segment of the_yopulgtion.for a type

. service to estimated.unit cost for that service. -, .
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-There "is a great deal of,LiteratJre Eelated’ to guality of care, 28/
which is closely rélated to™approprj teness. of care. The wf%hnipg
legislation (PL~83-6471) further empéGlizes‘that access..to "quality" &
health care is a‘priority of ‘the Federal Go¢ernmen£,‘&nd'one,df'the : )
objectives of Health Systgms Agencies is to increase:.the qudlity of .
. the health serviges prqvided.to.residenQS.oﬁ the serwvice area. With'®
- the enactment of the PSRO provisions, professionaily developed norms
- of careé, diagnosis, and, treatment based dn~typicplppatterns of. »
practice ‘ultimately may kecome agdregate measares of -quality". of -
care. Such measures- could then theoretically be -used to determine
requirements of the population for care, which -could then-be )
stranslated:into manpqwer ‘requiréments. Hawdver, the- "quality™ of a o
visit, a diagnosis, or a procedure is very diffigult to quadtify and
" even mor¢ difficult to relate to the specific manpower, providihg it. *- - S
Thus,. in developing requirements eétimates,»ohéais‘féqped'tb assume - .
‘that the quality of care p;ggided:by~indiv1dgal physicians or . _—
- ' specialists is the same. I .

o
[ -
v o

" . L et

L Althou@h.perhaps not the best measure of- requirements, simple o 11%
physician head counts are the most frequently #sed toncept for - |
measuring requirements. By impLiqatidd, all physiciansﬁb;'ail- o
specialists are counted equally, and .no difterentiation 1s mad® ‘among§ .
physiciaps in terms of hours of work, patients seen, assistants
utilized, or _other variables. 'Essentially in' thisrapproach all

. Physicians are.counted as.equal and providing,.the same_type, quality,

\

-

->

etC..of care within a particuylar specialty.. Dépeﬁding'og many : o e
considerations, .however, some refinaements such as-”those mentioned T
‘above can’ bedeveloped. In.general, this approach “has beern the one :
3 - . . * 5 e LN
most often utilized, largely becduse of daga problems in the other
approaches. . It is clearly more relewant, hewever, to utilize a measure
of the actual amount and type of services provided by different- -
specialists, such as hours of work per week, number of patient;Visits,
or type of conditions treated, and a number of reéept»%tu@;es‘ ave .
moved in this direction. _".;*Q . L
. .. ‘ - : e
. Since many physicians devote part of their prittice to’a” secondary .
; Specialty, a disaggregateéd "effort analysis" iiﬁespeciéllygimportant
in accurately assessing the serwices currently béing prgVideq,’ ' )
* - reéguired, ‘or demanded. Since most’ specialists #reat more than one: ..
: type of disease or onempaq& of }he body, requirements for these
. Physicians ‘are at least partlp“interchangeable with cequirements for
other ®pecialists. Alsg, sirce rmany specialists d€liver some form or \
comporfent of primary cargh, no*matter how defined-, ;Wgrg would-be ..
- overlap in physiqian‘regﬁirements that did not take this.into account., . *
: : ! .
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" The size and charactermbtxcs of the populatlon are the basic

) -19-
Any concept of requ;rements must also dlfferentlate among the needs
for. patient care services and other medical-services perfocmed Dy
hy51clans. Considerable numbers of active practltloners are’ engaged
in activities such as teaching, resé8arch, and administration, in which
_ they are not directly: providing ;health care, Similarly, even .among
physicians providing patient- care, several dlfferent -practice settings
may ,be involved--individual physician's offices, climics, hospltals, ’
etc. In each of these séttings, different concepts- -and amounts of ,°
" care dre provided or required. Ideally, the manpower regulrements
estimates and the type and amount of‘senslces prdvided should take
»inta account the difference in prag¢tice settings, such as mental '/
health and community clinics, hOSpltal outpatient depattments, and -
Lnddstrlal clinics, Similarly,. care An hospityls is p;ov1ded by
_full-time physician house staff, v131t1ng staff; and-—interns.and
resideats, (yho spend some of thelr time in'education and fralnlng)
Hdwever, although'thq total serv1ces pgov1ded "patients seen, Qr- hours

rz

. sorked by individunal phy51c1ans in a hospital can -be translated , into

some "full-time egulvalent" measure,- ‘the physician providing these
rvzces must ultimately- be vieved. as a single unit. (a persoq). Thus‘
ed service reguirements at'some polnt must be’ translated rnt% .
"phy51c1an" requiremqnts; preferably, futl-tipme egulvalent physlc1an
measures can reasonably be used where data permit.

§
PR - « PR

Iv. Factors:Affecting.ﬂegwﬂfements

the most sxmple terms,-thege are only a few major factors that dre

taken into-account in estimating .reguirements--demand’ factor d T,
health’ care system changes. Howevet,’ as 1nd1cated heldw, . tﬁ major
facgors have many component parts.: -

1 °

ES

Demand Pactors

w o <L .

Although a number of discrete factoks 1nf1uence the demand for health'
maqpouer, the primary determinants t at must be taken into account ‘in
est;mat;ng requirements are (1) the quantity and quality.of health’
»services demanded, which are .conditional upon such factors as-the
populatlon served, its/health status, its perception of need for
health care, prices and incomes, and “the amallable supply of health
mangower; and (2) product1v1ty (output of services per person) of
health manpower which, 1s specific to the state .of med1cal technofng
and to the-health’ serv1ces dellvecy system,

-

dq;ermlnants of the demand for health services and t herefore for the
demand. f£or heaLt} mapnpovwer. Account must be taken not only ofgthe ‘ .
number of people’, but also of the proportions ‘of the very young and

‘the very old, the ethnic and racial CompOSltlon {since some diseases

are endemlc to certaln group’s) and the urhan rural distribution. The °

-




- domipant influences on the de
_ delivery system vhich are being considered. ¢
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impact of age 1s espec@ally cri%ﬁcal-for some professions or
specialties, e.g., a population with an unusually high proportion of
0ld people will require a higher than average number of physicians who
specialize in geriatrics swhereas 4 higher proportion of pgdiatricians
would be required for a population with a high proportion of children.
. - . \ .

Although all demand for health manpower is derived from demand for
health services, the several determinants of demand affect different
health fields differently. Some specialties are linked primarily to
size and distribution of population; others (e.g., pediatricians) are
linked to the age of the population and to birth rates. The demand
for laboratory techhicians, on the other hand, is strongly influenced.
by the development of biochemical technology and equipment. PFor
pufposes of analysis, it is igportant-to recognize the specific

nand for manpower -at the ggipts in the

Demand is also\strongly ‘influenced by consumer incometand by the price
of health services. . Changes in income a#d the consumer price of,
health services hdve been important factors in the sharp increase in
demand; over the past decade, as family Intomes have risen and health

" ifgsurance has lowered the effective price ;{("out of pocket ‘cost") of

rvices. " In additior to the increases in demand for ‘hdalth care that

. have @ccompanied rising income, rising educational levels of the
population have been accompanied by greater recognition of,theé -
impcertance and desirability- of health cire. ; : )

- “ , L]
Reguireménts estimates must ‘also take cognizance of the possible
impact of the National Health Insurance program that appears probable
in some form during.the next few years. The lowering of financial ’
barriers*to care will shift the demand for medical services and: for
manpower upward, but not necessarily equally for all services. The
‘differential impact on services and on manpower will reflect the
coverage, benéficiary .coptribuwtions, and:prowider reimbursement
forrulas that are adopted, on the one hand, and the price of demand,
-on the,bther. Because of uncertainties about the kind of National
Health Insurance’ program that will finally emerge, and about the
changes in utilizationvas consumers react to their lowered medical
‘Costs, .the conceptyal problems that demand €stimators face in

. adjusting their manpower .estimates for the impact of National Health .

Ifisurance are'great.
4 2
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The health status of the, population obviously also affects demand: for

"health services. It has, in fact, been.suggested by somé *

* knvestigators that health status may well be the single strongest
gonsumer-related determinant of health care utilization. For example,
the declining prevalence of certain diseases may have ap impact upon
hospital admission rates, avergge length of stay -of patients, and,-
ul timately, hgspital bed needs. B -
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Supply is alse ap important determinant of .demand for' health care.
Effective demand for health care presupposes a supply 'of facilities
and personnel; demand can be effective only if,there are services to
be purchased and ‘providers from whom to purchase tham. Moreover, the
availabifity of-fHealth services as the.con§9quence of the discovery
d application of new medical and dental 'technology in itself

enerates a .demand, ‘as has been frequenhtly seen. This is particularly
true with thee proliferation of specialized servitess: An the face of
the consuner's imper'fect knowledge, the’ physician .becomes the :
professional adviser and plays a major role in deciding the amount of
services to be consumed. ' ‘ . .

The influence of supply-or demahd is powheréucjearer than -iry health -
resourceg planning. Wheneéver seryices are .limited by the .

e

-uhavailability of facilities or personnel (e.g., inadequate hospital

wapacity or lack of thé full rdnge. of medical capabilitids, etc.), the”

demand 1s reduceéd &cg¢ordingly. A change in the availapilrgy of .
redical specialists thus would probatfly change' the effective demand
ﬁq;-§srv1ces and personnel. . - : R

» , N ' ‘ b . -
Health ¢are System Changes’ - : . - . )
In recent decades, new modes of delivery-have emerged- in the face of
rising-derands and.rising costs. Discussed earliier was the Health
Maintenance drganization (HMO), which, through economies of ' /
organization’ and scale, both encgqQurages and-facilitates combinations
of medical anl allied health perfonnel not feasifle in the typical
solo practice doctor's office. SimilaTly, hospital déllivery systems
"are being modified in ways that alter staffing patterﬁ% and open new
potentials fom paramedical.personnel. Outpatient departments and

_emergency rooms are being restructured and reorganized as primary
providers. These modes of delivery lend themselves:to team approaches .

with consequént opportunities for -incréased use of allied hé&alth
petrsonnel. e, : ’ ‘ ° .

y e { - .
- . - . [ .
- -

'ﬁpe transfer of functions from professional to paraprofessional--task
elegation--is one of 'the-ma jor mechanisms for increasing the supply
of fredical services. In the last few years a spate of new
occupations, ¢ollectively called "physician extenders," has emerged
under such titlgs as physician assistant, c};nical associate, nurse
'pfactit%oner, ahd MEDEX. As these have more pertinence to some
specialties than others,. it is important to consider their impact

differentially. Basic to the develapment of the physician assistant ™.

'as a new health occupation, for example, is the assumption that the
productivity of‘thé physician can be increased, and that toget h€T the
doctor and his assistant can or ‘'will deliver a significantly higher
quantity of medical care, 'with mo sacrifice of quality. No estimate
of future reguirements or supply of physicians caft ignore the role of
) - . - . . e e $
&
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the physician ass1stant and his impact on physician’ product1v1ty.
Unfortunately, though, th,panalysxs of laber productivity in the
health care sector ‘has proved to be one of the more difficult tasks:
undertaken by.researchers in" this fleI@} The cause of this difficulty

is the dncertainty underlging the spec1f1catlon and measure.of the
"output" of medical personnel. K %

¢

. ¢ ‘ ° @ v -
The est1matlon of the supply of services available from a given )
manpower supply reguires explacit spec1f1catlon as to the delivery *

"system for .héalth care. The quantity and mix of services provided by
a given pumber of physicians, ‘hurses, and technicians through a
delxveryésystem based on physicians in solo practice will differ.
"markedly®from -one prov1ded through a system based on clinics, HMO's
and hospltal outpatient serivces. Even if the quality of care is . ]
"assumed to be the sdme, there are differences in the utilization and ', -~ '
product1v1ty of mappower, as well as .of cap1tal. However, emphasis in

" requirements.estimation should be on what will probably occur rather

than upon thgoretlcal measures of. what productivity 1ncreases are

possible. . . K , 3@ .

8

Product1v1ty increases may stem from technologlcaﬁﬂfdvances as \ell as
“from the. realignment «f tasks. In fact, thege two forces often gosx,

hand .in hand. Technological improvement$S impact on ‘requirements as *
¢ell® as on supply.’ In the recent past, in part as a result of. C
-technological and biomedical advancgs, an explosion of expectations
hasM1nc§eased the demand for health. services ,and compeiled changesed:hh .
tbqfdellvery system. New patterns of care brought about by technology
and research call for new concepts- in; healtﬁ persorninel; new

occupations and changes in existing occupations throggh increased ?14
specialization are.probably the rost dlrect man pover: effect of : .
technologlcal advancqs. ) , - o . .

. . T
Thus,'ln the determlnatlon of manpower requirements and in the ‘. '’
evaluation of manpoﬁer requirements and supply, producfivity is too:-
important. a cons1deratbon to be ignored. Pdced by a lack of data,  the %
analyst, must rely on his hest judgment‘to develop reasonable )

assumptlons in his progectlons. . - - ¢

’ ¢ T e
Legal qonstralnts also affect requlrements tor health manpouer. For
many occupatlbns, some form of creaentlallng is practlced--elther & '
llcens1ng by the State as a prereguisite to practice or certification
by a professional organxzatlon attesting to the compXetion Of : ; ~
accredlted educatiop or tralnlng necessary to estahlish the - ’ i
gualerpatlons of irndividuals. 'Credentialing regquirements- may
constrain-the supply of manpower in‘'any locale by limiting the numbd
éligible. for employment and by preventing more efficient . utlllzatlon
.of manpower. For example, the function's of the family/nurse" l
practitioner and the pediatric nurse practitioner m involve . |
functions testricted by law to the physician. Ma doctors are |

. T « -
o, . .
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thereoy deterred fro delegatlng dutfes. jto. subordlnates. A
e slgnlflcant source qf] future supply ma evelop from the use of

. proficiency examinations as a basis for redentialing as an
alternative to the completion of prescribed, accredited educatlon.
The Federal Government has acted to lowgr the credentialing barriers

. . by §upport1ng the development of eguivalency tests to permit persons
with -knowledge acquired on the- job or through nonacademic routes to
challenge course requlremeggs and receive advanced standipg, and thus
reduce the time needqd to achleve academic credentlals. .

- -

. * .

o ' Hethodologlcal Approaches to Requlrements Estimation and
- Forecastlng--Advantages and D1sadvantages ¢

- There ar
forecasti
physician

many dlfferent approaches to and methods for estlmating and

g health manpower requirements, ranging from the very s1mple

population ratio approach to the extremely complex and - :
technical| equilibrating and optigizing model approaches. Each of
these approaches has real advantages; each of ‘them-also hds potential
proklems and disadvantages. Because of is, a key ~step in any

\ analysis/qf physxrcian manpower is to define prec1sely the purpose of
the ana ys1s® and to select and tailor the analytic ‘approach so as to
utlllze 1ts intrinsic strengths. The discussion below. lists a number"
//;/tﬁe‘more common analytic methods available and summarizes the )

////'strengths, limitations, ang problems associated wlth\thelr use. It .

should be noted, howgver, that these approaches are not necessatrily

mutually exclusive. In many instances two or more approaches can be

-combined to yield a single satisfactory method. A more detalled i

descrlptlon and discussioh of methodologlcal approaches can Rg found

in Volume II, Practical Planning Manual, Hethodological Approaches for

Determining Health Manpower_ Supply

‘and: Regulrements.

ot -~ -

hanpower[Populaglon Ratios and - & ~

> N .

The simplest way of estimating and forecasting fequirements is to
calculate thée actual ratio of manpower to population and to compute
*  the manpower rejuired to meéet this standard for another, differént  .g3i
' populatlon. The ratio of.one area can be used for another point in
time, or a comparlson can be made at oss~both time and space. Also,
other types of population standards cah pe émpMeyed, 'such as providers
fer populatlon,from a typital HMO. Simularly, visits ol some other
measure can also bé related to popuiatlon. C.

S

The overwhelmlng advantage of this approach i's its operational and
Conceptual s1mp11c1ty and the general avallablllty of adeguate data.
The dlsadvantages aye the unreallétlc assumpt;ons that populatlon mix

o *
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“~and demand 4nd manpower mix and productivity are either constant or
change in a compensating manner. This approach algo ignores the
interaction of supply and demand, and such factors'as dollar price
vhich adjust supply and:demand 1n the health care market. N »
>
The real issues of “the tradeoffs between confllctlng health care
goals--those -of limiting the inputs of scarce resources and mrglmlzlng
‘the benéfits of care and the social equity gains-are tpo often ignored
by the .slavish and uncritical use of a ratlo approach« Because ‘there
is no single-"perfect" care system, the concépt is empty unless it
explicitly and forthrightly addresses the real.issue of whether the
care system implied by the ratios is desirable or not. Use of any
such ratio assumes the same population, providers, prices, waits for
<+ cace, and llmLtS of care ‘of the system from which it was drawn. The
- mechanlcally generated "shortage" or "surplus" based on this approach
_implies that there is only one p0551b1e care system, and this is * - °
clearly not the tase. There are aiternative systems, each of whlch
may call for a different level of physician.resources.

»

-

While attention must be paid to these-~and other limitations of the
ratio approach, it does not mean .that the ratio approach is useless.
If the user of this approach recognizes the reasons for the chbice or
derivation of the ratio, the simplicity and clarity of the ratio
approacb recowmend it. '

"

Utlllzatlon models: are very similar to population xatio approaches.
Such models apply utilization rates to a population disggfnegated by
age, sex, lncome, etc. and then convert the total utdlization to
. manpower _ through stafflng or productivity rates. In effect, a pure
) utLllzatlon .model--one which does not use trends or other information
to changeethe utilization and staffing rates--is essentially the same
as a manpower/populatlon fatio approacli except that the utlllzatlon
model allows for differences in the population compositien. Thus N
most of the earlier commen%?’about the ratio approach apply to
utilization models as well! ' , ‘e
- ' B . . . y : ]
Treggqggalysis,aggrirénd Models e ) ’ .

-

. )

Another .felatively simple approacn involves the use of trends in care
utlllzatlon and staffing rates, generally as modifications to a.
utilization model. While this approach may attempt to adjust for.
fuiture changes in these factors, there is a serious methodological
error in projecting these tre ds When both care- demand and staffing
proxies are measured using his orical ttilization trends, the equatlon’
is reduced to nothing more thap) the trend in the manpower/pgpulatlon

9
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Possible choices for avoiding this error are not attractlve. One .
- choice is to estimate ™true" demand and -supply from utilization
a through economic analysis, which is frequently quite difficult. The -
other chojice is to base the trend for,at least, care demands upon some
basis other than historical experlence. 30/ Tue to these constralhts
houeve:, the trend, approach is ‘limited in its usefulness.

-

Professibnal Judgment Approaches ‘ o ‘ ’ . -

-

.
.
-

The professional Judgment approach usually 1nvolves estimation .of the
population’s "ideal™ or "acceptable" care requirements, and the LE

+ translation of-these requirements into manpower workload and

requiremehts. Most often it is based on a manpower/population ratio,
although it 'may also utilize services, visits, or diseases. Although
. the process can employ empirical data as a framework, the strength of
this approach is that it bypasses the difficult problems of '

Ki quantification of the "proper" -level of requirements, ideally
obtaining an ."expert" answer that balances many unquantifiable
considerations. The problem with the approach is-that it usually
cannot be adequately justified or effec¢tively discussed--*one can only
accept or reject the expert's opinion. Beyond this is the probliem

. that experts on health care normally are not capable judges of the

o ) ’ ¢
29/ If the trend in "demand" is estimated as the trend in utilization,
(UTIL) divided by the trend in population {TPOP), -and "productivity"
as the same utilization trend divided by the trend in providers

(TPROV), the equatxon yielding the future prov1der requlrement (FPRQV)
from these factors and. the future pbpulation (POP) 1is:

. b \
FPROV =—Pop * [(UTIL/TPOP)/(UTIL/TP@OV) ] v
which reduces and Tearranges to: N P
.. SPPROV = POP/* TRROV/TPOP S i

~

This is because past utilization represents adjustment of the demand
and supply of rare to eack other in the market context to yield actual
utlllzatlon- consequently, utilization cannot be used as a proxy for
both. Unfortunately, many health manpower studies unlntentlonally
contain this error. . : ;o .

30/ The llmxted evidence suggests that supply is 1ne1ast1c to the
matket,%thus permitting the assumption that utlllzatldn approximates:
* - supply in the past, - N s ) h

- . ¢
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market, and consequently a "care needs" concept is substltuted for a’
“demrand" concept. g ) . . V '

. ~

:Econometri odel Approaches : S

Approaches utlllzlng equilibrating models include a wide. varlety of
_ models- which attenpt to estimate hovw.supply and demand adjust to each
. other through such rationing mechanisms as dollar price,” to result in
~utilization. They range from relatively 51mple models.of six,. eight
‘or ten mathematical equations, up to-very complex models of more than
- .one hundred equations. Generally, these dels attempt to quantify
the amount of change in care demands®or- supply that result from price-
changes using a ratio of change referred to as M"elasticity." These ,
elasticity estimates are thea combined 1nto a. model that attempts to,
. -explaif or predict how the health care system” reaches a new baldnce )
after some outside influence changes it (such ‘as a change in health
1nsurance). i

[N

The onv;ou% gtreggth of this approgch is that it attempts, to directly
quantify the key relationships that result in utilization. This
focuses attention on tactors that tod frequently are ignored. The
disadvantages of the approach are the extreme difficulty of - o
quantifying and specifying the model . Therg>ls also often a lack«:ﬁ
clarity as to exactly what the model® does and how it does it. " Such

. models take much longer to dévelop and have much more exten51ve data

' requ}rements than the others mentioned.

~- L4

F

% Pisting modéls which attempt .to estamate market egullrbratxo " can be

sub-divided into three broad groups.. One .group, the classicdl .
- econometric model, deals with the care market at the "macro"'level,

that is, it does not break out the analysis te individual units or
small groups of units; "it solves the equations of the mbdel
sirultaneously., In contrast to other equilibrating models,“classical
econometric models require less data*and can develop more accurate
estimates ot the variables-and interactions of ‘the model. The summary
_treatment, houever, may okscure important relatlonshlps and the
sirultaneous solution is often dlfflcult to stablllze and has trouble
ulth non- linear relatlonshlps..“ . d

A second, less accepted type of model is termed ,Systems Dynamics.

JThese ‘models also operate at the macro level, but they postulate a )
ﬁgarge~stru¢ture of feedback loops’ ‘and have many variablési Its t
proponents argue that. theqedifficulty. in. quantlfylng the variables and
relationships is not critical becausé the models are largely . + ' -
determined by the large number of feedback loops and their dxrection.
‘Another. difference is_that the models use differential equations ‘for
solution, treatlng all of the procesSes as continuous’ flows and (
estluatlng 'longer time periods by breaking them into many small time

periqds. Repeq‘ed estlmatlons and the feedback loops then tause the

q
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A thlrd group of models are the 51mulatlon models, which analyz

the level of individual patients’and care pcoviders. T

;e ino”’

at ..
s Z

events™eccur

ng, and normally employ randomness in their

Markovian, ez;1mat1ng the probability of each of a number of ¢ .scretc

conputatlons.
numbers of 1in

“Estimates for a system are derived rrom sending large
Because of the entry

dividual cases through the mod
of randomness into these models, the final so tiOnsﬂQré also random

and the*model needs to be tun a number of time

probable solutlon.
requirements, arh

to estimate the most
These models have very extensive data -
consequently are normally used to analyze limitegd,’

Systems such as individual medical’ practices or clinics.
Occaslonally, however, they have been used to model largde’ systems
vhere consxderable detail 'is sought on the chdracteristics of the
final stage. One such use is in the forecastlng of population for the
purpose of estlmatlng future care demands. The advantages of .
ricfosimulati'on are the large amount of information available'for the
forecast time period ang ‘the clarity of the model, which permits an
easy understanding of the model's assumptlons and interactions. The
dlsadvantages are the large amount of detailed data regquired and the
high computer costs of running a large mickosimulation model.

v Y -

optimizing~Models e

; ) ~
Another approach to estimation is the use of models (usually linear)
which aptimi'ze tc a specified objective subject to constraints.
type 0f computer.'model solves for a "best solution" that maximizes .
some utility or minimizes some ‘cost. 'Its principal strength is that
it provides a clear soiution, "provided the objective to be optimized
¢an be specified. The major disadvantage is that only a fraction of
the major health guestions can be answered through optimization
techniques. Too frequently, it is not possible fo state a sihgle
objective function” that should be optimized and wvhen it is possible,
the models tend to be normative with little objectlve support. Also,
this approach extends minor differences to their ,logical extreme, and

- mimor mlsspeclflcatlon can be magnlrled into absurd resulits.

.

Internatlonal Conparison ApproachEs ) /

v

= . -

OccaSLOnally health’ manpouer Tequirements are approached through
compafison with the health care syStems of other nations.. Often these
at tempts compare physician populatlon ratios and mortality rates
betvween nmations. . While perhaps superficially useful, the conclusions
too frequently ignoré or understress the vast alffefences in
environment, population type, horogeneity,.and density, care dellvery
organlzizlon, cultural dlfferences and. the llke. . N

o . -
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. mutually exclus;yef jome of them can,be used together. It is possible

.

"data, so data may have to be tail

: ";28- ) 2

/

- x

'more valid use.of international comparlsomils the analysis to a
sbec1t1c change in a foreign .system, .wvhere Spelelc implications can -
be drawn. . ,

! - T e
K . . . wol
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¢ - VI. State-of-the-Art and Available Requirements Estima tes

& . R o

A major purpose of the preceding section has been to suggest that

there is no sinygle jdeal approach to the estimatlion or forecasting of gl
graduate medical ed cation requirements; ratheg, that ‘there are .many ’
choices’ that can be-made, all-of which have strengths and ~
shqrtcomlngs. However,‘because khese approaches are not necessarily

‘to merge .several technlgues to obtain a hybrid approach that minimizif
the weaknesges inherent in any one® approach: It should-be emphasrzed
however, that the development of an adceptable approach tail'ored to
the 1ssues and problems of GME reguire eits éstimation will demand
tine, money, staff, and ingenuity. Pogsilble directions to consider
for this effort will be discussed later, in the section omn research
needs. In this section some of the .general problems that have °
confronted analysts of the health care/system in the past, are

. dese¥ibed. The section concludes Wi a brief reviewv .of some of ‘the °
actual  requirements., estlmates deve ped in recent years. ’

'S

State_of the Art‘gf Hangouer oL . . . i S .

Regulrements Estlmatlon S ‘ ) . -

%o

one of the major.roadblocks in est1matlon of dnpower reguirements is
the probiem of data. Needed data are of ten dEmply not available. >
Data thgt dre available may have inconsistencies: in definition, .
.differences-in coverage, or inconsiste tlming in.collection, The
“State-of-the-aft often does, né ermit” proper. utilizdtion of existing
ed to the ex1st1ng,methodology by
'In addition,. it may 'not-be clear
ed, and how varlous parameters

[y

uhlch the estimates are to be made.
as. to how existing data can” be utj

are to be accounted' for by inade 'ate data. - Y

Reasonabie estimates.of requlrements for health manpouer may be and ) .
have been developed. However, with'regard to eachafleld of analySLs,
statlstlcs are often limited; for exanpile, data on ﬁealth care needs, .

services used, medical expendltures, labor product1v1ty, ‘thé personal
‘characteristics of workers and their relative wages are either o

' _unavailable or outdated. *Not onlysare current_data masslng, but,’

relladle;anformatlon apout past trends may not” exlst, and whiat is
availabie may not be conszstent vr comparable'over time as a result of
different definitions, coverage, time span and, data collectlon
methodi;, An even more: dlfflculﬁNi\Ea problem 1s that data arecoften

discrete, separate, and not rellable\\ For example, data on patients ke
< ¢ S : ¢
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) .oV 34 N




— Ve
(/ i ’ '29‘ N . " .
. - ! \ - . - Lt
. ) L., ! f ’:;é
seen by physicians are separate from data on phys1c1an visits*made byo ’
the population. | . - : . - )
The complexity of the health care system in the U.S. also poses - >

problems.

Health care is delivered by a wide spectrum of providers’

and in .a wide variety of settings, and these providers and settings '

are not linked together in any systematic way.

They -operate

independently and autonomous Yo each belng.responslble for only a

small portion of wvhat might be called the "total care'"s9f thé patient.

On the other hand, the interrelatedness or oveplap of the job content .
of many health care workers often poses different problems. The <
proliferation of specialties and dccupations- has created an o .-
incréasingly complex telationship of ¢ mplementarity and - .

°

2

“t

.

» s

substit ablllty agong health occupatlo

.

’

Non- compatable assumptions and objettives

o

-

ften defeat even the best f'

[N

analysts.' Data must be obtained from different sources-and bits and
pleees put together, not always consistently. efinitiohs used and
coverage includéd-may not be comparable. When t entlrely comparable
data must be used, adjustments must be made that will improve ‘
comparability or bring about a recognition of the sens1t1v1ty of the .
'noncomparability.' The gaps in such data that,do exist make ‘the proper -
utilization of sich data even more(dlfflcult. ° .
‘ NN

The lack of coﬁgensus bn various estimation param‘&ers is clearly-

reflected when 1fferent requirements studies are examined. - No simple
guldellnes ‘consensus exists &bout the most appropriate methodology for
projecting or estimating requirements, and even the most xnowledgable

expert analysts disagree. The lack of agreement reflects the general &

lack of knowiedge about the forces lnfluenqlng the demand for .health

care, out the conversion of that demand into manpower requirements,
+and a t the response that supply is capable of making to changing .
cicéumstances. It also reflects dififering opinions about concepts and
definitionss Even when there is agreement on factors that must be

Emeasured there is often a large gap in the knowledge of how best “to
proceed.” For example, ve know that head counts by discrete ’

v

"- occupations are misleading; that the health’ proﬁess;ons function in a

complex web of complementarity and substitutability. But we do 'ndt

have operationally Rractld!E'technlques to measure the mappower input

in terms of health'teams or staffing patterns, and to measure the N y
trade-offs. . As we have seen,  there is also no. accepted method of
meacurlng the output of’ health workers, nor on the output "to be
meacured--v1s1ts, hours, expenditures, income, etc. In other words,

there are inadequate input and output measures to translafe accurately

- sthe manpouer demand and supply :into the demand dnd supply of servictes 4
and vice, versa. .o , RSN :
] M ’ e T [ § =
- 1 L] ot .‘ . .
. e N L " o
. . ot . o ‘
s -~ ! - ! . ]
_,/‘-\ ‘, . \/ * * - : .
) - . e ,' K 4 s A\ ) } 5 \ \.'.\* e
- ’ B 8.5 * . . 4 =~
- ... ‘ ,\ ‘v N :
. / L ‘ i » ot Ld . \

8y
u




. T . R - . ';30-’

"Estimates of current reyuirements are difficult efough; howeveér,
projections of requirements are even more difficult in that they must

‘encompass a 'wide variety of fadtors not inherent in estlmateéﬂ“f" -
cutrent requirements.. * B b

. ~ .
‘.

Reguirements projections depend on many alJternative-assumptions about

‘. @ large number of factors.. The resulting combinatiqns can lead to a
multitude of alternative estlmates, no single of which is the .
"best® estimate for all purposes.’ A range ofggziimates is needed in
order to- provide reasonable alternative possib ilities for plannlng.pnd
policy determination, since the particular’ assumptions made for’ each
elerent 1n the'projection. of health manpower are so 1mportant in y
determi ing the outcome. gxej assumptions may telate to changes in
characterlst1c5aof'the population, changes in services demanded, .
changes in Qractltloner productivity, fmpact of changes in health care,
.delivery system and in payment for services. To be acceptable to
persons other than the developers, the estlmates of requirements must
clearly -describe "the assumpt&ons. ‘ ~ N

Finally, in’'addition to the broad forces operating nationwide, local
factors and their effect upon health mangower must be examined to - .,
obtain accurate estimates. The needed dﬂﬁa which 'wou'ld' permit
adeguate assessment of such local factors/ are s;mply,not "available,

, and the likelihood of obtarnlng the needed data in tae near future is
Iemcte. R . . B .

> -

.

The plcture is not enygirely bleak, however. whi'le an extenslve review
cf possible sources of data must'be part of the GMENAC effort 1tself,
the availability of some recently developed data sources, deserves. :
- mention here. The most important for GMENAC purposes is the National
. Ambulatory Medical Care Survey, conducted by the National Center for .
. Health Statistics. .Covering a sample of all office-based physitians,
*  this survey provides '‘data on. the type of patlent complaln:iyand the

&

Physician diagnosis for a .sample of patlents. It also -contgins data
on the, length of the'Vlslt .the paysican's judgment of th complaint!s’
serlopsness, and the treatments given. -Combined with the data from-
the Study .of Surgical .Services in the U. S., -an adequate picture of the
content of the care provided by different specialties could -be: ~
. obtained. For the 'specialty studies that have, not beenocompleted th@ '
L., very extensive U.S.C.-Mendeénhall effort could. pﬁov1de further _ o
infcrmat ion. \ ¢ , R — T
{ . / .
" ° "Por the. prfhary care speélaltles, the ﬂathematlca Resurvey ot Prlmary
{ Care Physicians etffort. ptov1deb intportant data on the  ptoductivity
factors and the responsiveness o} | the primary. care physlc1an to.
changes in demand for his service For two peints in time, this z >
survey measures’ 210 geographic headth .care markets and. cdllects aa
on individual pracgtices. Data,elemente tnclude “the walt for .
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appojintment, the limitation of the dcceptance 6§>neu patigg;;:\?We .
vait in the physictan's offices, the hours worked by the physician, '
the number and type of aides emplofed, the basic fee, -the numbér of .
exagining rooms, +and the number of.pa‘tient visits. The forthcoming
BHM analysis, of these data is being directed at measuring the changes
in physician practices in relation ‘to, the changes Imr their wmarket ™ -
eavironment. Data from the first cyclé of these surveys have also,
' been’ combined with extensive data from other sources, incIudimg the "+’
NCHS Heéalth Interview Survey, to-'give an extensive data 'set for thé 22

largest U,S. metropolitan areas. ‘ ¢ L -

<

. Thé'Amef&can;uediqai Association data base is increasingly being.

© provided for statistical purposes and it will probably be,possible to .
obtain limited tabulatiors of data from the AMA Master File., This
file contains data on the physician's primary, secondary, and tertiary
specialty, 'his Board Certification status, and his training, as well
as his age, sex, and location. ¥nformation from the-AMA analysis of °
full-time ‘equivalercy by specialty, "and data from the Periodic Surveys

of'-PhysiGians might also be obtainable.® [Finally, preliMinary data.
from the RAND National Health Insurance Experiment may soon be . :
available. ~ The Experiment utilizes a sample of the populatton in f\
selgcted areas with specified health insurance coverage. While still
in the early stages of a “five year data ection effort, it might
provide preliminary estimates of important facters affecting the ,
demand for care, such as the combined éfforts, of incape and insugakhce

' coverage .and the rolé of morbidity in the creation of demand. . - L

., Curzént Estimates_of Medical 4 SRS S T
Specialist Requirements’ . S e .
- . N L. e Wlid . 3N b2
Despite ,the problems dutlined,abovg,‘requirements estimabes for .
medical. specialists and other physicians. are being and have been- -
developed, and many of them appgar to serve 'adequately as indicators
ofi réguirements. However, estimates of tofal medical’ specialist Y
requirements have -begn developed and are available ‘from only a limited
~number’ of sources, such as the project SOAR model developed by the
Manpover Analysis Branch, BHHM. "Some total thsiciahTesgimates are ..
available from“‘the Bureau of Labor Statistics. However, an increasing
number of specialty-specific requirements estimates have been made'in
réceé; years. Results‘frcm'somé of these activities are presented

below, g . : . - .

"

] §g5§_ggg§i£gments nodei:( The 'current, fftip‘égneratioq fequirements
model of the Manpower Analysis Branch was originally developed on a° v
crash.basis as part of project -SOAR (Supply, Output "and Requirements).

-...7It sought to respond to the question, "How much mahpower will be

s+ required by the future health care system tnder certain .specific .

\ . assumptions?™ Co. %
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" . in. general to specific legislative proposals in'Congtgss;

]
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Constrained by time, resources, and available data,. the developers
Selected the.demographic projection method as the best way. to respond

"o immediate questions on future/manpower.requirements. [Using this' .
rethod in the 30AR requirements model, £.S. pongatioﬁ‘byaage,KSex,

"and income class was projected for 1980, '1985, and 1990. For each
population subgroup, a utilization rate o gach'of 18 types of care
e.g., office visit, inpatient visit, nursXng home- stay, ‘etc.) was
estimated from the National Health Inbtervi Survey _(HBIS) data. Based-
on different assumptions as to wvhat utilizadion will be, a pyojextion-

.of the total population's utilization of cdrg in each ogrthe?three -

target years (1%80, 85, .and 90) was obtained Yy cross-multiplyih@ the
projected size of each population subgroup by its associated :

uti-lization rate. In order to convert this to\manpower Tequirements,
the number 0f manpower observed to be associated 'with eaéh of the 18
care types in the base-year was compared to the\amount of cate . ,

* utilized in' that year (estima®éd by cross multiplying pdpulation by
utilization rates). This ratio was then multiplied -by the projected..’-
utilization rates for 1980, 1985, and 1990. After! minor arithmetic
manipulation, the desired Brojeotiong-bf mManpower reéquirements
emerged. The specificd medical specialties“included in the projéction
matrix are: . GeneXal care,, pediatric, obstetrigs/gyn&cology,
ophthalmology, psychiatry, surgery, secondary specialists and..
"noncare™ specialists. ? oL

3

%

t

' . AN . r Y
Making the simplifying assumptidn that dh}g'u;ilization and
productivity remain constant oYer time, ‘the SOAR nodel has been used
to generate preliminary estimates of physigian Tequirements by care,
setting between 1970 and 1990. As, shown in the table below, overall
requirements for physicjiang af all types‘'vwere projected tb increase
. fror 1970 to 1980 by almgét .10 percent.  In this period, requirements .
for allopathic physiciané were estimated to increase by more than 9 )
percent;: general care
percent; psychiatrists by 15 percent; SUrge ns‘byw7'percbnt; and .

seccndary specialists by 11 percent. i c ,
! . A . V< . . , ’a & . . :‘_—‘33

The SOAR reguiregents model has also been used to assess the short
_tern impact’of various forms of Natlonal Health Insurance on , - ¢
requirements for healiﬁxmanpouer. Most of’ the plans considered for-
analysis .have been archetypal in nature; that is, cgfregpogdinggonQ?
- . N - . L . o2
Assuming the adoption in 1980 of a comprehensive NHI plan representing
the middle ranges of most NHI bills, the following prajections of 7
requiremente~ for physicians from 1970 to 1980 have, been.made: oOverall
requirements for physicians were estimated. to increase by 23 percent;
general care physicians by 16 percent; pediatricians by-22 percefit;.
0B/GIN care py 32 percent; psychiatrists by 30 percent; -surgeons by 22
percent; “‘and~secondary specialists by 28 percent. _The SOAR model is
_currently being revised and‘'new, more deta}led~estimg;es are expected

- .
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ysicians by 10. percenty ophthalmologists by 16 .

‘:1
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: . - ‘Medical Short-~term Long~term Vision .
- ’ Total ey m . .o All other.
Physician specialty - X . office hosital hospital, care &
- ) R 1970 1980 1970, 1980° 1970 1980 1970 198C 1970 1980 1970 1980 ° :
4 —- * Y 7 Y - . " M
) All‘oﬁysicians - . , ! . . ' N '
A{H4.D. & D.O,),.Z. 322845 35339& 146641 165§£9 115316 122501 13937 16431 7603 ..9025 39348 uU0088 (\‘
. . \.' . i s , ¢ ' v
Physgei ns‘zatb.)......... " 310845 3“0111 136711 154245 113776 120897 13797 16267 7493 8899 39068 39808
- G.enel"al..,..-..:. LI Y aa’\a-. ’112306 12373"‘ 76138 8"‘956 ‘2’0006 20878 8373 9856 bt o ‘ 7789 80"““ N
. Pediatric........{;..... 17941 17858 ~ 10520 10142 52427 5513 276 300 -~ ~~ - 1903 1903 ;
—  Obstetrics/Gynecolbay... 13376. 21398 13310 - 16141 3977 ° 4263 -~ - -< RPN 989 . 989 Ve .
Jphthalmologyeaecqecsass 9927 11476 169 , 184 1851 198y - ~=  TH93. 8894 LA AL ’ .
. PSyChiatry-taa.a-aamaaa. 23236' '26823 & 1383 . 13956 3"‘32 3"‘—83 51"‘8 61:11 —— hndnd 3273 3273 ' S
- . Sl{{'z’;el"y‘.hv..-....--,.--.:. 68099 72896 3601 ) ,3992 61193 65599 - - hatd bt 330“5‘ 33Q5 !
o Secondary specialist.... 42243 46840 {20990 24874 12435 13148 - —— m- < 8818 8818
_ Noncare specialist......~ 18217 19091 - - 5640  -6029 © ~- - - -~ 12577 13062
Physicians (De0e)ececesees _12000 13283 930. 11104 1540 1604 140 164 110 131 280' 280 - w
e Al - —— ot . .l ‘ #‘ ; - /- .
o Source: Unpublished data frem the Manpower Afhalysis Branch. . ' e
- Note: ‘-~ = none. S N \ - M
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.to be available in spring, 1977. .

BLS_Industry-Occupationdl Matrix: The Bureau of labof Statistics has

. developed estimates in which the health service industry is viewed in
the context of the total economy and health manpower in the context of
the manpower stock required to produce all the goods and services
deranded by the community. This matrix methoq estimates future
manpower requirements on the basis of an iwndus ry-occupational ¢
employment matrix that shows-the ‘percent distribution’ of an
occupation's employment by occupation. Given the total labor force,
employment in each industry and-each occupatioipl category in the
matrix is derived. :

2

Ve

]

The Bureau of Labor Statistics projected the National Industry-
occupational Employment Matrix to 1980 on the' basis of historical
trends, using various statistical and other analytic technigues. A-
number of states have also prepared industry-occupational matrices.-
However, the BLS industry-occupational employment matrix approagh does
not break out projected ingréases in the ‘number of physicians by

' specialty or any other categorization.- As derived from the matrix,

\ requirements for physicians (MD's and DO's) are expected to increase

_ by 47 percent between 1972 and 1985. .o

4
’

gedica%\Sgecia;gx_Studieé ¢
" AS’ stated earlier, during the 1970's a nqmbe: of physician manpower *
studies were conducted usually by or for specialty societies. SOme of .

the results of these studies aT descEibed below. W

An immediate ‘shortage of ggggggzgg§g§ wds defined by the American
Academy ot Orthopedic Surgeons. 31/ At the time of the study, the
ortpopedist--population ratio was 1:43,000. An optimal ratio decided.
upon by the Specialty was -1:22,000. Thus a nearﬁﬂoubling~df',

» orthopedists$ was rscommended. )

- The American Thoracic Sogiety and the American College of Chest
physicians estimated 2,471 physicians in this specialty; 32/ an .

~ additional.4, 327 would be required within tuo years to fulfi )
‘physician manpower goals established by thé profession. Thi®& would
raise the number of pulmonmary_ disease physicians to 6,798, a 175
percent increase. The‘pﬂiceived increasing, importance of chest -
disiase morbidi@y and mortality was cited as the major reason for the

. 4 - . e

31/ ‘Amegican‘Acade&y B@ orthopedic Surgeons. Op. cit.

. - ) ’ ’. - o« - ?‘ - )
32/ Manpower Survey Committee of the American Thoracic Socigety and

the American ColleYe of Chest Physicians. OP.CIT N




increase. s \ .
increase N B
Adars and Mendenhall (33/) found that %he 10;691 cardlo;_gxsts in
“active practlce in the U.S. spent an average of about S0 percent of
their professional time in treating heart disease patients. THey

* recommended a# incrqase of 4,600 (43 percent) in the number of

cardlologlsts over the next flve years._
kY

"

.

number’ of dlagnostlc radlologlsts appeared adequate ‘for U.S. needs and"
no reductlon in the pumber.of residents was indicated. However, a
’shortage of therapeutic radiologists was noted with a recommended
increase of 1,500-2,000 negded at present. A shortage was also
bplieved to' exist in nuclear medicine with only half the number needed
.° currently .available. Additional future shortages of .Physicians in
pediatric radiology, cardiac radiology and vascular radlology were

v

cirted if additional manpower were not*attracted to the®se sub-

spec1alt1es.

,

2

-

At the time of the sucVey by the American Council of Otolaryrgology

- (35/)+ 5,584 physicians in the U.S. were otolaryngologists.

Qf this

981 were re51dents.

- total, . Because of incredsed demand perceived by'.
the profession for' patient care in this specialty, it was estimated

©

that there was ah lmmedlatg unme t.néed for 500 (11gpercent) additiona

pfact1c1ng otolaryngologlsts

-

¢

»

1

P ters
.

The National ‘Thoracic Surqery Manpower * Study (36/) 1dent1f1ed 4,74y

-

" surgeons as pract1c1ng thoracic surgery.

The study concludea that the

replacément and distribition of thoracic surgeons\appeared adequate

under the then present system.

1
S

The §Q§§g§ (Study on Surgical Services for the United‘Stateg)

(ll/)

Manpower Subcommittee recommended a reduction in the number of
physicians doing operations, to be achieved by a téduction in nummer
of surgical residents.
- A o
< ) .-

and Mendenhall RZC; Qp: Cit. .

33/ Adams F.H.

3u/ Amerlcan~College ‘of Radlology Task Force on Manpouer and
Pacilities. Op. cit.
‘é§ﬂ; ¢ 2

f Otolaryngoloyy: ﬂanpower Resourcei and
Annal’ of Otology, Rhinology and.
Supplement 24,

35/ The American Counéil
Needs in-Otolaryngology,
Otolarx___gologx.~ 85+« 1

36/ a;ewer L. A., Fdpguson J.B..et. al. Op. cit. _ ~

377~ Sthdy on Surg;cal Services for the, Unlted Statesf ;bp. cit.
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herapy

“ Studles (38/) found that the increased utilizatibn of radlatlon .

therapy techniques and a changing pattern in practice of radlology
indicated an increased need for rgdiation theraplsts. The
Subcommittee estimated that 2,080 fuil-time radiation therapists were
needed, based on the W¥HO deflnltlon of maximum accept{able ,case load
for a cllnlcal radiation theraplst practicing in an ideal settlng. .

The Amerlcan Academy of«Dermatoloqz (33/) est1mated a deficit of
derratologists per 100,000, populatlon, or about 2 300 moreithan {he
national total of 4, 500 o

° VIIe Development of a ‘Research strategi

\

o
-

- e

\
The task of developing improved requlrements projectlons is X
exceedlngly complex and has many facets. The ‘present state-of-the-art
in requirements apalysis is that the problems and complications of .
* understandiny the health care system are becoming apparent, while .
methodoiogies and data sources to do.so are in rudimentary stages of
development. We have begun to underftand the degree of interaction of
components of the health care system and we havé®a tentative .
undefstandin oﬁmhow some of these interrelationships may function.
The guantifiCations of these relationships are,for t he\ most part still
very-crude, however. This, together with the precarléusness
associated with any forecast of the future, means that any °
requirements analyses will necessarlly contain ‘a high degree of
incegtainty. Adegquate estimation of réquirements for medical
speczallsts also necessitates important normative judgments hich
cannot be adequately supported by present knowledge. While at is
.perhaps possible to identify extreme %onditions where "overdo torlng"
or surpluses otf particular specialties exist or where obvious
nynderdoctoraing" and shortages exist, these identifications are far
sirpler than identification of the "proper":dmount of care that should
_be available. To idéwdif§ the level of care, that is undesirable, all
that 1s required is a demonstration that the situation is worse €han
‘sore standard that 31l can agree is undesirable. To identify a
-desirable level of care, ‘on: ‘the other hand, requlres conSLderAtlon of
all the issues associated with posslble choices between cost,
benefits, and social equity. Who 1s to decide what is the most
desirable amount of services? With health insurance increasingly
reducing the economic basis for décisions on the "worth" of health
, care, how bes% can asvalid soc1al dec151on be made on the allocatlon

- T T
- - - .

38/ The Subcommittee for Training of the Committee for Radidtion.
Therapy Studies.
repcrt to National, Cancer Institute, September 1972+

’gg/ Krﬁsmér M., RamSYQD.L. eﬁ."al. Op. Cit.

~7
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of resources to health care versus other social goals? The undeplylng
problem is that me have no good measure of "acceptable" health
. care--nor is there an obvious, agreed upon basis for deciding hov it
. should, be determined. i , . . —
° , ; ' '!v"“

;gé_ Roles_of_Short_and_Long-Term Aﬁalysis e ‘ ' s

- .

Long-term analysis permits the development of analytlc capablllty, the
collection of data and the conducting of .studies to qyant1fy~1mportant
factors that are currently hlghly uncertain. Because solid research )
.and collection of data require several years, short-temm analysis

u51ng only exlstlng resoutges over eighteen. months to two years must
be mounted; ‘long-term efforts by their very nature genetally must .
extend well beyond that time frame.

For long-term efforts to'be'targefed and effective, it is_jmportant
that the general design of the methodology.in which the results are to
be used provide the basis for selectlng the long-term reseanch.
Ideally, this should be a-single analytlc methodology which can
adeguately serve short-term needs and is adaptable to elaboratlon and
refinement as the greater capabilities of.tlie long-term reseaggh
efforts -are,realized. Although this is not often feasible, it is
nonetheless desirable-that béth short and long-term research be
thought of as a coherent whole. Beyond permitting. closer targeting of
long-térm research, lntegratiji’jiighort and long-term efforts

7 provides a ratiomale for more cau us and consetvative short- ~term

POllCY action. ,

An important part of a‘short- term research strategy is to addness
immediately the many factors which affect specialty and graduate
\ redical éducation requirements, While the preceding sections of this
paper have primarily enphaszzed the variety and complexity of some of
the major issues and diffdculties associated with their
.quantification, they have hopefully also shown the need for explicit
wtreatment and consideration of the sensitivity of analyses to the D
unc¢ertainties present in their components. This not only provides a
basis for judginy'the impoertance of 90551ble long-term research, buf |

-
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‘interrelationship

. - -38-
gives some' insights into the extent to'which it may be presently
possible to make policy decisions to <hange the structure of graduidte
medical educdtion. In the short-tetm, policy action can still address

" what are""judged to be undesSitable specialty configurations. That is,

without attempting a final,'defilftive'identificatibn of what is
aesirab%e,ﬁedical care, situations that clearly are not-.desirable can
be identified and addressed. ) Lt

. e —— et e e - iy = i+ e e m = .

In view of the uncertainty in requirements quantification, perhaps a
.reasonable ultimate gbjective of a new improved' requirements )
rethodalogy might be the development of a graduate medical "education
strategy, rather than provision of definitive quantitative answers for
years ahead. This becomés possible even with high degrees of
uncertainty in the analysis. .

.

“

uring of ap Analytic Approach

-

The struc urihb of an analytic approach requires.1) aldecisiod on .

-whether to use a single model or several component models and 2) a

decision on, what elements to include in the quantification. Single
models without se;;rable components are often necessary because the

of the factors to be analyzed prohibits dnalysis of
one section of the problem at.a time. ‘However, this type of model has
one very serious disadvantage--it is unclear just what is ha ppening "
withigﬁthe model. Because clarity is very important to the evaluation
and acceptance of an analysis; it is generally desirable to sever the !
analysis into a number of component parts, if possible, thus
permitting each component to become clearer and more comprehensible.
In the case of graduate¢ medical education requirements, it is prdbably
rore sound theoretically to treat the problem as a single entity, -.
Since the supply and demand for specialty care undoubtedly eguilibrate
in a market context. And, the shortage of one specialty tends to
reduce patient'demand for that specialty through rising prices and . i
long waits ror care, and increase demands for other specialties. |
practical sense, however, it is highly unlikely that such interactions
can be quantified.in the immediate future, and £t therefore vould be
better to subdivide a less realistic methodolog§ into £omponent models
for the. purposes of clarity. B D D K

e

- ~ " . ’ -
The first decision on the elements of the quantification shonld be e
tied to its objective. ‘While the care'needs of the population is an

.important comcept to consider, future medical Specialty requirements

shouldireflect the care that will actually be sought. Primary |
emphasis should be on estimating care demands, although care needs ‘ |
should be considered as a partial determinant of probable demand
levels. While the effect of care on health status could ‘provide an
ultimate goal for specialist reduirements estimates, this is an

unrealizable ideal at ‘this time. vt

’
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» Similarly, the quantlflcatlon needs to be in terms of the ;
characteristics of the health care System that will actually exist in -
the future. To omit an important element due to quantlflcatlon -
@Gifficulties is to assume that it will fiave no appreciable impact.

. Unless this is thought to be the case, exclusion can create’ a'greater
error than inclusiop, particularly when inclusion is expressed as a

. range of possibilities. The approach thus should address such i;z;,/ . .

i he

Al

. .

"demand factors as the existence of a présent shortage, changes ]
population's size and cgiposition, potentlal changes 1in the : : ’
populatlon's health _stdtus and need for.care, and changes in the- )
practice of spec1a1t1es 1ncludéng aides and workhofts, 1nterspec1alty \
overlaps in services provided, the 1mpact~of group practices, and
legal constraints, among gpthers. - -
The last important group ot decisions- that is needed,relates to(the : -
units of quantification to be used. Here, the most feasible unit will
proktably be patient visit volume because of the ways in which data are
. col{;;;ed One useful adjustment might:be to allow for differences
betw visits in terms.of time or skill required. An alternative

might be to use fees or dollar charges to reflect these differences, o
"’ although there are a number of possible contaminating factors that

JWmight enter into fee differences that would not be desired in the ‘

' guant1f1c§llon of utilization. Another alternative that could be.
investigated is the potential weighting of utilization to reflect the
appropriateness or desirability of the care utilization as a partial
approach to the issue of care "quality". For instance, different
veights might be assigned to care provided by a board certified '

. specialist, a non- certified special@st, and @ specialist prov1d1ng,
care outside of hlS specialty. - !

4

Develogaent of an Illustrg_lve Hethodology‘ ) N ]

3

The methodology described belou,'develoged espec1ally for GMENAC's .
consideration, is presented as a 51mp11f1ed illustration of how one

mlght go about developing a methodoioglcal designathat attempted to .
_minimize known problems, and is not. intended as a\}ecommended - .
methodology. -Since GMENAC may find it dseful to design its own

methodology, the purpose ‘of the example-is only to provide 1n51ght -
1ntc the process, not to develop a spec1f1c model. :

As indicated -earlier .above, a statement of the dbject ives of the
demonstration -model is crucial. 4In this case, the model perhaps

should: 1) Permit -easy expression df tH many important factors

discussed above; 2) Fermit use of exlstlng ta while.still being T
‘amenable to improvement asgbetter data become avallable' 3). Focus’
attention on alternative poligies rather than pblnt to a single
definitive ansver; and 4)- Provide a clear and not overly technlcal
»model that can be understood and fol-lowed easily. ‘
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. ef specxélty care that is also -provided by other spec1allstb, the

’ . . ) . ” K . . i . ,. . ) \
R f{ . | . ' . .1

B The early conceptuallzatlon of the model would, consist of uelghlng data’

-u‘o_

and knowledge ,limitations and possible a?alyg c approaches in view of
the overall problem are

popuiation care requirements, their translation into specialisty- .
requirements, and the development of possible GME configurations. For
‘ most accurate portrayal of ‘the hlghly interactive health cape system,” -~
a single interactive model without severable components would be
Tequired; however, a single equilibTating model is not possible at the
level of detail of 1ndmv1dual speclaltles and ‘will not be avallable
for some time. : o - :

. r'd " ‘ \
Ihe best structure for the populatlon care requirements compenent
uoUld appear to be some type of utilization model. The populdtion
would be divided into groups by their important characteristics
(certainly age, sex, and income, andp0551bly other characterlstlcs i
such as the presence of a chronic disease)and present utiliza
patient visits estimated for the different spec1alt1es th provide
patient care. Other specialties would be esti separate
model, perhaps by _their relationship to atient care specialties.
The population wou be forecast a prellmlnary‘fﬁtlent care
. requirement obtained. rs that affec¢t patient care
regulrements would then .be separately quantified as percentage changes
in care requirements for individual population groups and entered_ into -
the model as ratio factors. The advantagée of th}s‘approach is, that
the impact of each of the factors is determined independently and 1t )
is thus clear just whdt is occurring within the model.’ Instead of
patient visits for units, dollar, utlllzatlon or SpGClallst hours could
be used. . S

5]

<9

N

Several notes é& cautfon are required here, however. The seemingly ‘
simple step o torecastlng the population .is quite dlfflcult,. A
particularly when income is introduced. This step should be __..—"" ‘
determined before much work is done in other areas because’ﬁ?/thls .-
difficulty. It should also be realized tha% when income is included, °
the shift of popularien to higher lncome groups infers that the future
populatlon will take cn the characteristics of ‘those higher ifjcome °¢
groups--that is, they will be less ill than the poorer populations,’

but will have /higher utilization-in proportion to their morbidity. R
Better care for the population’ is thus implied by this 1ncome)s lft.‘

[LICTUATOPS

The analyses of the faq;ors aftectlng the populatlon's requrrements

: shouid begin “with an evaluation of whether theé} is a cugrept
) shortage of the specialty that may be suppréssing :
utlllzat on levels. Tlere is-no irrefutable measure that proves this
Jput there are, a number of indicators that need to be examined '
further. , Rates of'fee ‘increases, the proportlon of a particular type <5>:

demand for'residency training, and waits for appointments ‘can be i
suggéétlve of shortages, and dther measures undouhtedly exist. -

- ‘9
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R ) .
Profe551ona1 Judgment supported by‘ig;;;a\;;on on these meaoures could‘ .
be .the best way to quantify this, and sevemal alternative series of "
estimates shou;d be employéd. . . : o

o
.

A

Slnce the ef}ects of income could be present in the Prellmlnary -
quantification above, only two economic effects might be worth

. consideration in this filustrfative modeii One is the effect 'of

~ changes in health insurance, particularly the possibility of gnactment
of - National Health Imsurance. A simple./ecanometric type analysis
utilizing alternatiye existing estimat of elasticity of ‘demand or
the 51mple adaptatlon of resuits from ex1st1ng~stud1es could quantify
this fdctor. The(second is the-effect of changes in. access to' care.
"If raldistribution problems are succe fully addressed over the next \
decade, that' part of the population now faces access, problems

.that limit care utilization would not ¢xperience as great’ problems in
“the future and would- "lncrease their utjlization. A possible
quantification of this- would be a eomparison of matched populathps
that differ in accessibility to care Gnd the estimation of the» ’
petcentage increase that was associated with better access. QF;nélL{
some consideration should be given to changes in morbidity and. héaﬁéﬁu

care technology that might caflse shifts. ip the demand, for EzEClal ASts, |

" such.as changes 1n the 1nc1dence of cancer. -

‘In the translat;on of care requlrements into regulrements for. -
different specfaltles, the factors affecting productivity in each v
specialty can be treated in much-the same -way as the estimation Of

care requirements. The employment of a1des,‘@ours of work, the pace

of work, and the effects of group practice trends can be 1ntroduced as )
modificatiodons to a base-year productlon of icare for each specxalty. . R,
It is important here, as well as-in the egtimation of care - )
requirements above, to fqrecast these effects with as little reliance .
upon past utilization.trends a$ possible. Otherwise,.the error . ’ !
uentloned earller in the dlscu551on of trend forecasthg would occur. *

At this pqint, the methodology would have provided an estimate of the ,
specialty care regquiredin service terms, which must then be N
‘translated into manpgwer Hovevef’ the questlon of 1nterspecxalty
overlaps in the provision of thesé services then agises. It is known .
"+ that specialists frequently prov1de care services outside of their:
. designated specialty, and it may be desirable to re-allocate at least
.some of these .cross-specialty services to the proper specialty. « At 4
the same time, an actual shift of this type in the real world cannot
be made quickly.' Furthermore, a change in one spec1alty causes shifts
P in the work- loads of other _Specialtie$ in a cascading fashion. Thus, - - ‘
the best.approaéh for this type of complex, interactive situation
would seem to be an "optimizing" model. Such a model would take the’
total regulrement for specialty services by type, the 1n1t1al mix of _ -
service provision, the possible rate of change in decreasing
. cross-speclalty Service provision, and the measures of-the -

>
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p wide range of solutions would be obtained and the more important,

e

' It should pe re-emphasized that this is an illustrative .methodoiogy,

(:" ) »:‘ ~ ; . , - . “"“2—

des1rability of each specialty’ prov1ding a given type of speCialty %
service, and solve the problem giyéh the cOnstraints and. the; values -
placed upon cross-specialty care<provision. : ‘

*

The ‘optimizing model is also the logical chOice for the tbird major
component, the translation of spec1alisx requirements into the "best"
GME confiquration. 40/ . Here the base inputs would be the desired ~
specialist supply ‘for eadﬂ future year, the expected SutVlVlng
.specialists for those years from those now practiting, and the initial
GHE configuratlon. ‘The constraints would take the form of maximum -
rates of increase and decrease for GME programs. . The optimizing
function would have to specify the values "to be associated with

,opening or closing a GME place and with having t60 many or too few of
‘a's ecialty 1in any{given year. To obtain a solution, the mod®&l would [ﬁ
alsg\have to be given a basis ror corparing the cost of missing the .
target specialty mix as opposed to ‘the cost of disrupting the GME y .
system through openipg and closinyg training positions. Whege the

previous optimizing del determined the specialist requirement for

.each year pased upon computing a "value score!" for that year, this
optimizing model would determine’the best GHE conriguration for each - '
year pased upon the value score for all years., That is, it would

d€termine the best sorution for the whole time period. ¢

<

L 4
»

"While the above illustrative methodoiogy has been presented as if, it

weTe a single quintification, its actual use ‘would*be based.upon -
repeated analysis ot each conmponment to reffect the uncertainty of the
quantifications and to estimate the sen51t1v1ty of the complete ¢ N
rethodology to various assumptions. In' each step..of the analysiyra . T
.reasonablé and acceptaktle alternative salutions would be used as . )
inputs to tne next step. , 1" . ) e

based orly upon minimal consideratien of the problems that undoubtedly’ ‘
be encountered in its actual operation. GMENAC will obviously wish toe
to cons1der ‘the alternatives more. fully. If resources and time o -
permit, it might be adviisable to develop a second guantification

atilizrngy a quite different analytic approach. Although not te?t d r
enouch for use as a primary approach Systems Dyndmics (describedﬁ .
earlier) suggests itself for this.role. It is an eguilibrating, . |
singie-model approach that would provide.a check upon a segmented. .. .. |
; K 7

e 34 S e o e e e 2 e - . . , .

- ' ' . . ® *
40/ +dhlle these two optimizing models could be combined into.a siagle _ -
model with a mixed utility function, such models are .more complex and |
" there is the more serious concern that fhe clarity of the analysis e

1 -

would be greatly reduced. gWith two small models 1t is much less
ditficult.to understand just what is occurring and to check for
reasonableness. o . -, . '
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model and would adapt to highsuhcertainty well enough to -be
fachieyable. . S e -
Ca \ onclusion - ; s T

“ \

e

“Although this paper has dwelt upon the specifics of manpower ' N
requirements estimation and projection, and ha& emphasized the many,n;xn»i'ﬁfﬁ
difficulties and complexities involved, the positive aspects of the - {
GMENAC task deserve brief mention. The task is as difficult as it 'is

i because’ there has been no coordinated, focused data collection and ‘
¢~ analysis program.-. In recent years, knowledge of the .hedlth care, : _—

system has increased subStantialdy and it is now jbeingyseen and ’ T

understood. in greater detail than ever before.'--A vergvimpoptant part

‘of the GMENAC effort will be in the extended sense of purpose and
direction that it can provide to the continuing efforts to better

) understand the forges at work. If the Nation is to be better able to . ¢
develop reasonable health policies in the future, .it.-will be because -
long-term'direction and developmental priorities are begpg consigdered

and developed now. Data and analytic capability are déveloped only

over the course of many years and it is too late ta, begin the-effort
whern .policy issues nged immediate resolution. ST o e

-

3 ’ R,

. The other positive aspect of the GMENAC task is the opportunity it - -,
» presents_tovotarget more adequately the emphasis wf policy analysis. .
In the past, policy analysisjhas not recdgpized the importance ‘of )
|~ uncertainty and the need-to address’ strate§ies fdr dealing with lack 7.
. of firm knowledge. Similarly, there has been a tendency in the past .

to tal& in terms of simple shortages°and°surplusés,'obscuringtthe . A
“choices between alternative polities, -each with some desjrable . .

' features. It is hoped that the GMENAC #ill help to chande the ®
v situation. ‘ . v t .
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